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FOREWORD 


This  report  (Volume  I  through  Volume  VIII)  represents  the  final  phase  of 
a  study  and  test  which  was  initiated  in  September  1964  to  explore  newly  devel¬ 
oped  techniques  and  devices  for  presenting  T.  O.  (Technical  Order)  type  in¬ 
structions  and  information.  The  eight  volumes  of  data  contain  the  result  of  a 
test  conducted  in  an  operational  environment  using  concepts  developed  during 
an  earlier  phase  under  Contract  AF  04(694)-729  and  documented  in  BSD-TR- 
65-456.  Both  the  early  phase  and  final  phases  which  were  accomplished  under 
Contract  AF  04(694)-984,  Project  1316,  "Presentation  of  Information  for  Mainte¬ 
nance  and  Operation  (PIMO)",  were  started  in  June  1966  and  completed  in 
April  1969.  This  final  report  was  submitted  in  May  1969. 

The  original  program  documentation  was  prepared  by  Mr.  C.  L.  Schaffer, 
SMTE,  in  1964.  He  subsequently  functioned  as  the  Air  Force  Program  Direc¬ 
tor  and  Chairman  of  a  Working  Group  which  monitored  all  development  through¬ 
out  the  life  of  the  project.  This  Group  was  composed  of  individuals  from  var¬ 
ious  Air  Force  commands  (AFLC,  MAC,  ATC,  ADC,  AFSC)  and  the  Army 
Command  (AMCPM,  AXMLE)  knowledgeable  in  the  various  maintenance  dis¬ 
ciplines  and  all  facets  of  the  T.  O.  system.  Capt.  Don  Tetemeyer,  the  Pro¬ 
ject  Scientist  during  the  formulative  stages  of  the  Program  was  largely  re¬ 
sponsible  for  the  basic  test  structure.  Mr.  John  Saunders  was  the  monitor 
for  all  contractual  aspects  until  his  reassignment  in  1968. 

Any  success  one  may  attribute  to  the  project  must  be  shared  by  numerous 
individuals;  however,  major  credit  and  appreciation  are  due  General  Howell  M. 
Estes,  Jr.,  Commander  of  the  Military  Airlift  Command,  who  provided  the 
C-141A  aircraft  and  the  bases  at  Charleston,  Dover  and  Norton  for  the  opera¬ 
tional  test.  Sharing  in  the  credit  for  the  MAC  contributions  are  Lt.  Col.  Don 
Watt  and  his  staff  at  Hq.  MAC,  and  Col.  Foreman,  Col.  Henzi,  W/O  Van  Riper 
and  all  the  personnel  at  Charleston  Air  Force  Base  and  also  at  Dover  and  Norton 
who  participated  in  the  test.  The  hardships  imposed  on  their  organizations 
are  recognized,  and  we  sincerely  appreciate  the  special  efforts  put  forth  to 
overcome  all  obstacles.  The  test  could  never  have  been  conducted  without  the 
cooperation  and  competent  performance  of  these  many  individuals. 

We  are  especially  indebted  to  the  Air  Force  Human  Resources  Laboratory, 
Wright-Patterson  Air  Force  Base  for  their  financial  contributions  at  a  critical 
point  in  the  project;  and  also  to  the  Army  Materiel  Command,  who  believed  the 
test  potential  of  sufficient  magnitude  to  warrant  the  expenditure  of  their  funds. 

We  are  most  grateful  for  their  confidence  and  assistance,  lt  is  most  assuredly 
the  primary  factor  that  permitted  completion  of  the  test. 

This  technical  report  has  been  reviewed  and  is  approved. 

D.  A.  Cook,  Lt.  Col.  USAF 
Hq.  AFSC  (SCS-2) 
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ABSTRACT 


This  report  describes  the  latest  phase  in  the  program  to  develop  and 
evaluate  PIMO  (Presentation  of  Information  for  Maintenance  and  Operation); 
a  job  guide  concept  applied  to  maintenance.  Between  August  1968  and  April 
1969,  a  test  was  conducted  at  Charleston  AFB,  South  Carolina,  to  deter¬ 
mine  the  effectiveness  of  PIMO.  Three  immediate  behavioral  effects  were 
expected;  1)  reduction  in  maintenance  time,  2)  reduction  in  maintenance 
errors,  and  3)  allow  usage  of  inexperienced  technicians  with  no  significant 
penalty.  Experienced  and  inexperienced  Air  Force  technicians  performed 
maintenance  on  C-141A  aircraft  using  PIMO  Job  Guides  presented  in  audio¬ 
visual  an  i  booklet  modes.  Performance  was  measured  in  terms  of  time  to 
perform  and  procedural  errors.  The  performance  was  compared  with  the 
performance  on  the  same  jobs  by  a  control  group,  i.e.,  experienced  tech¬ 
nicians  performing  in  the  normal  manner.  The  following  conclusions  were 
drawn  from  the  test  results:  1)  after  initial  learning  trials,  both  experi¬ 
enced  and  inexperienced  technicians  using  PIMO  can  perform  error-free 
maintenance  within  the  same  time  as  experienced  technicians  performing 
in  the  normal  manner,  2)  inexperienced  technicians  perform  as  well  as 
experienced  technicians  when  both  use  PIMO,  3)  there  is  no  significant 
difference  between  audio-visual  and  booklet  modes,  4)  the  users  revealed 
an  overwhelmingly  positive  reaction  to  PIMO,  and  5)  the  perfoimance  im¬ 
provements  provide  the  capabilities  to  significantly  improve  system  per¬ 
formance  defined  in  terms  of  departure  reliability,  time -in-maintenance, 
and  operational  readiness.  This  report  also  presents  a  description  of  the 
recommended  operational  system,  specifications  and  guidelines  for  PIMO 
format  development,  including  troubleshooting. 
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SECTION  I 


INTRODUCTION 


A.  GENERAL 

This  document  presents  practical  guidelines  for  the  preparation  of  the 
job  guide  formats.  They  were  developed  during  a  two-year  period  in 
which  certain  technical  orders  for  the  USAF  (Lockheed,  Marietta) 
C-141A  Starlifter  Aircraft  were  reformatted  and  updated.  The  guide¬ 
lines  are  intended  to  supplement  the  associated  Job  Guide  Specifications 
with  the  primary  purpose  of  aiding  the  procuring  agency  in  its  efforts 
to  ensure  a  quality  product. 

The  effectiveness  of  these  guidelines  has  been  demonstrated  in  that 
Serendipity  employed  relatively  inexperienced  personnel  to  accomplish 
the  reformatting  task.  As  a  result,  a  more  than  satisfactory  product 
was  realized. 

B.  APPROACH 


As  a  basic  premise,  technical  manuals  are  to  be  regarded  as  a  part  of 
the  tool  complement  used  by  technicians  in  the  maintenance  of  hard¬ 
ware  systems.  The  efficiency  of  any  tool  is  predicated  upon  its  inter¬ 
changeability  or  versatility,  and  these  attributes  are  obtained  in  greatest 
measure  primarily  through  standardization.  The  more  that  standardi¬ 
zation  can  be  applied  to  data  tools,  the  more  efficient  they  will  be. 

Every  part  of  the  P1MO  Job  Guide  is  standardized. 

Another  concept  underlying  development  of  job  guides  is  that  simplicity 
allows  familiarity.  In  the  PIMO  development  program,  simplifications 
of  data  presentation  have  been  engineered  according  to  rigorous  Human 
Factors  criteria.  For  example,  the  number  of  callouts  on  an  illustra¬ 
tion  is  limited,  and  component  names  have  been  used  rather  than  num¬ 
bers,  thereby  reducing  the  technician's  memory  load  and  eliminating 


the  intermediate  associations  concerning  callout  numbers.  Also 
eliminated  is  the  confusion  of  conventional  manuals  in  which  different 
numbers  call  out  the  identical  component  on  different  illustrations. 


A  further  example  of  scientific  standardization  in  the  job  guides  is  the 
verb  list.  (Refer  to  Appendix).  Verbs  are  the  action  in  the  language 
of  the  technical  manuals.  Verb  diction  allows  simple  instructions  and 
acts  as  the  fulcrum  of  nerformance  accuracy.  In  the  genesis  of  these 
guidelines,  every  comm,  amative  element  of  the  technical  manual  was 
examined  relative  to  system  requirements.  Every  verb  appearing  in 
USAF  technical  training  manuals  was  listed.  1  he  resulting  list  was 
analyzed  by  USAF  maintenance  technicians  who  were  requested  to 
rank  the  verbs  in  ox  der  of  meaningfulness.  In  this  manner,  PIMO 
writers  were  provided  with  a  highly  refined  reference  for  the  refor¬ 
matting  of  T.O.  data  as  job  guides. 


There  are  two  major  functions  associated  with  development  of  a  job 
guide:  planning  and  writing.  They  are  of  equal  importance  in  producing 
a  quality  product.  However,  the  planning  function  will  normally  require 
more  iterations  and  synthesis  than  the  writing  function  (usually  associ¬ 
ated  with  a  job  which  is  more  "complex"). 


Inputs  to  the  planning  function  will  vary  as  a  consequence  of  design 
(e.g. ,  new  systems  versus  extant  systems).  The  output  of  this  function 
will  always  be  the  same.  With  this  process,  the  writing  function  be¬ 
comes  more  "automatic"  which,  among  ether  things,  allows  more 
consistent  quality  and  production  control. 


There  is  a  certain  amount  of  nomenclature  which  is  intristic  to  PIMO 
Guidelines.  Although  the  meanings  are  not  new,  the  precise  allocation 
of  names  might  be.  The  nomenclature  and  their  definition  are  listed 
below: 


Step  --  Simplest  maintenance  action  performed  (e.g. ,  set  PWR 
to  OFF)  written  as  a  sentence. 


Task  --  A  group  of  three  or  fewer  steps  totaling  not  more  than  25 


words 


Maintenance  Function 


A  group  o'  tasks  performed  by  a  technician 
to  accomplish  a  particular  result  on  a  component  or  system  (  e.g.. 


remove  engine) 


Function  Group  —  All  maintenance  functions  applicable  to  a  speci 
fied  component  or  system. 


Activity  —  Maintenance  function  procedures  performed  on  a  system 
or  component  (e.g. ,  operational  checkout  of  Main  Landing  Gear). 


Page  --  A  single  page  of  maintenance  tasks  with  accompanying 
technician  viewpoint  illustrations  of  the  equipment  to  which  they 
apply. 


Input  Conditions  --  Information  needed  by  the  technician  to  enable 
him  to  prepare  the  equipment  for  beginning  the  activity.  These 
data  are  in  list  form  with  no  illustrations.  They  are  presented  on 
the  first  page(s)  of  the  activity. 


Standard  Operating  Procedures  (SOP's)  —  An  SOP  is  an  activity 
or  a  portion  of  an  activity  which  applies  to  any  one  or  all  of  the 
members  of  a  class  of  components.  For  instance,  if  maintenance 
functions  for  all  turnbuckles  on  the  aircraft  can  be  performed  in 
an  identical  fashion,  one  SOP  procedure  would  suffice.  Portions 
of  an  activity  common  to  many  components  and  systems  may  also 
be  written  once  and  used  repeatedly.  An  example  might  be  the 
energizing  of  an  aircraft  system  by  means  of  specific  circuit 
breakers. 


Output  Conditions 


A  list  of  activities  on  the  illustration  of  the 
last  page  of  an  activity  specifying  to  the  technician  what  must  be 
done  next.  These  are  the  only  cross  rcierences  to  other  activities 
in  the  PIMO  conventions . 


E.  GUIDELINES 


Guidelines  are  presented  in  several  sections.  The  first  section  gener 
ates  component  and/or  system  boundaries  for  which  activities  are  to 
be  prepared. 


The  second  section  examines  the  function  labeled,  "planning";  the 
acquisition,  assembly  and  analysis  of  the  data  required  for  input  to 
the  writing  function. 


The  next  major  section  includes  the  guidelines  for  writing  PIMO  Job 
Guides  for  the  five  maintenance  functions:  Remove,  Install,  Adjust, 
Operational  Checkout,  and  Calibrate.  Troubleshooting  is  treated  in 
a  separate  volume  of  this  report. 


SECTION  n 


DEFINING  THE  DATA  BASE 


A.  INTRODUCTION 


Performance  of  this  function  is  vital  to  ensure  a  complete  set  of  tech 
nical  data.  It  defines  the  activities  for  which  procedures  must  be 
written. 


By  considering  certain  critical  Human  Factors  parameters,  it  is  possi 
ble  to  establish  a  data  set  which  is  compatible  with  the  complexity  of 
the  hardware  system  and  with  the  skills  and  experience  of  the  (antici¬ 
pated)  maintenance  personnel. 


For  descriptive  purposes,  reference  will  be  made  to  only  two  levels  of 
hardware:  1)  end  items,  2)  subsystem. 


An  end  item  is  a  hardware  element  which  can  be  removed  as  a  unit. 
A  subsystem  is  a  group  of  end  items  performing  a  specific  function. 
Examples  of  subsystems  would  be  the  high  frequency  (HF)  communi 
cation  system  and  the  nose  landing  gear  system. 


B.  DEVELOPMENT  OF  FUNCTION  BY  END  ITEM  MATRIX 


The  first  step  in  developing  this  tool  is  to  list  all  subsystems  and  end 
items  associated  with  the  major  system.  This  will  constitute  the  matrix 
rows.  Matrix  columns  will  be  the  five  maintenance  functions:  Opera¬ 
tional  Check,  Adjust,  Calibrate,  Remove  and  Install. 


Matrix  cell  entries  (i.e.,  activities)  will  be,  initially,  a  mark  indicating 
which  maintenance  functions  can  be  performed  on  the  subsystems  and 
end  items.  The  completed  matrix  represents  the  "candidate”  data  base. 
Inclusion  criteria  must  be  applied  to  establish  the  final  base. 


INCLUSION  CRITERIA 


Each  cell  entry  (activity)  must  be  examined  relative  to  the  information 
required  to  perform  the  maintenance  functions.  There  are  five  infor¬ 
mation  types  to  be  considered.  They  are:  1)  tolerance,  2)  sequence, 
3)  location,  4)  step,  and  5)  supportive  (e.  g. ,  notes /cautions /warnings 
special  tools). 


SECTION  in 


PIMO  JOB  GUIDE  DEVELOPMENT 


To  ensure  a  quality  product,  a  considerable  amount  of  analysis 
(planning)  is  required  before  actually  writing  each  maintenance 
activity.  This  analysis  consumes  the  majority  of  procedure  devel¬ 
opment  time.  The  purpose  of  the  planning  function  is  to  establish 
the  detailed  requirements  so  the  writing  activities  will  fit  its  intended 
use. 


Because  handbooks  could  be  written  to  the  PIMO  specifications  when 
a  system  is  under  development  --as  well  as  after  a  system  has  been 
acquired  by  the  Air  Force  —  planning  is  discussed  for  both  types. 

In  either  case,  though,  the  planning  outputs  must  contain  the  same 
information.  The  following  paragraphs  treat  the  inputs  needed  and 
functions  performed  by  the  planner,  and  the  outputs  developed  for  the 
writing  function. 


B.  INPUTS  TO  PLANNER 


Three  inputs  are  required  regardless  of  whether  the  system  is  under 
development  or  is  presently  in  existence.  The  first  is  the  data  base 
which  the  writing  must  cover.  The  second  is  the  set  of  assumptions 
about  the  knowledge  of  the  user  (the  3 -level  technician)  for  whom 
PIMO  Guides  are  to  be  written.  The  third  is  the  assumed  capability 
of  the  user.  '  '' 


Under  current  USAF  training,  it  can  be  assumed  tne  3-level  technician 
knows  the  following:  topogr  iphy  of  the  aircraft  in  question,  general 
safety  information,  the  need  foh  an  accurate  and  fast  job,  general  air¬ 
craft  operating  information,  proper  selection  of  common  tools  for  use 
on  the  job,  location  of  components  on  the  aircraft  by  using  fuselage 


station  numbers.  It  is  also  assumed  that  the  3 -level  is  capable  of 
using  the  correct  tool,  opening  and  closing  circuit  breakers,  gaining 
access  to  aircraft  component  locations ,  and  obtaining  required  supplies, 
parts,  special  tools  or  test  equipment. 


1.  Inputs  for  Planning  an  Extant  System 


For  an  operational  aircraft,  planning  should  be  done  on  one  system  at 
a  time  by  collecting  all  the  task  and  pictorial  information  for  all  activi¬ 
ties  related  to  the  system  from  the  organizational  manuals,  drawings, 
etc. ,  already  in  existence.  This  creates  the  data  base.  Additional 
pictorial  information  may  be  obtained  from  the  technical  manuals, 
engineering  drawings,  and  time  compliance  technical  orders.  Since 
the  existing  technical  orders  are  not  written  witnin  the  3 -level  capacity 
experienced  5-  and  7-level  technicians  should  be  interviewed  and  the 
aircraft  itself  inspected. 


Inputs  for  Planning  a  Development  System 


Writing  maintenance  activities  for  a  system  under  development  requires 
the  same  information  as  indicated  above,  although  the  form  and  source 
of  the  information  will  d  i'er. 


Inputs  to  the  planner  are  as  follows 


A  list  of  the  tasks  for  each  maintenance  activity  per  system 


Number  of  technicians  involved. 

Time  requirements  for  entire  activity. 

Time  requirements  for  each  task. 

Location  of  technician  per  task. 

The  sequence. of  tasks  for  each  technician  and 
sequence  between  technicians. 

The  component,  subassembly',  or  subsystem  the 
technician  works  on  during  each  task. 


Notes,  Cautions  or  Warnings  specific  to  a  task 
called  out  prior  to  the  task. 

Supplies  required  per  task  per  technician.  Quantity, 
name  and  number. 

Special  tools:  test  equipment  needed  per  task  per 
technician,  quantity,  name  and  number. 

Above  data,  in  part,  may  be  obtainable  from  QQPRI 
analysis  and  documentation  under  AFSCM  375  series 
notably.  Requirements  Allocation  Sheets  and  accom¬ 
panying  Function  Flow  Diagrams.  Depending  upon 
documentation  requirements  of  the  given  contract, 
regarding  the  fulfillment  of  375  data  or  AFSCM  80-3, 
data  of  this  type. should  be  in  existence  by  the  time 
planning  is  begun. 


b.  Functional  drawings  of  all  aircraft  systems  showing  well 
defined  input  and  output  states  between  functions  with  regard  to  infor 
mation,  material  or  energy  flow. 


c.  For  each  system,  data  showing  location  and  configuration 
of  each  end  item,  access  for  replacements,  adjustable  parts,  adjust¬ 
ment  tolerances,  conditions  under  which  adjustment  or  calibration  is 
necessary. 


d.  Weights  of  all  removable  parts,  along  with  identification 
of  any  material  necessitating  special  handling  (e.  g. ,  glass,  mercury 
uranium). 


e.  Identification  of  specific  circuit  breakers  (or  procedures) 
which  energize  each  end  item  or  subsystem,  etc. 


f.  Identification  of  components  and  subsystems  with  their  re¬ 
lated  hydraulic  system  and  any  relationships  to  other  hydraulic  systems, 
either  pressurized  or  depressurized. 


g.  Identification  of  all  removable  components  or  subsystems 
which  have  been  used  previously  on  other  aircraft  and  the  identification 
of  those  aircraft.  (Good  documentation  should  be  available  on  such 
items).  Identification  of  all  components  which  are  identically  mounted 
or  connected  across  or  within  systems. 


h.  Complete  pictorial  information,  as  found  in  engineering 
drawings,  artist's  renderings,  photographs  or  mock-ups  of  component 
systems. 


C.  PLANNING  PROCESS 


Extant  Systems 


When  planning  actually  begins,  the  impact  of  the  different  input  forms 
for  the  developing  and  existing  system  becomes  clear.  The  following 
is  a  brief  breakdown  of  the  planning  function  for  an  existing  system. 


a.  Using  the  data  base,  assemble  all  relevant  data  for  the 
first  system  to  be  planned.  Group  any  available  pictorials  with  the 
maintenance  tasks  they  support.  It  is  recommended  that  the  planning 
of  each  system  begin  with  the  Adjust  activity. 


Become  familiar  with  the  T.O.  procedures  and  the  equip 


ment  involved 


c.  Interview  senior  maintenance  technicians  to  determine 
how  the  activities  should  really  be  performed  to  be  both  safe  and  at 
the  step  level  (as  against  the  task  level).  Validate  what  is  called  for 
in  the  T.O.  as  needed,such  as  aircraft  preparation,  test  equipment, 
part  numbers,  and  number  of  technicians  to  do  the  job. 


d.  Obtain  the  preceding  information  first  for  the  Adjust 
procedure,  then  system  Operational  Checkout,  Remove,  Install  and 
Calibrate.  Planning  data  for  Adjust  will  be  related  to  Calibrate. 
Determine  whether  or  not  the  system  may  be  adjusted  in  sections 


and  if  so,  what  section  must  be  adjusted  after  replacement  of  one  of 
the  components  within  it.  Next,  determine  a  brief,  efficient  way  to 
check  the  adjusted  section.  This  adjustment  or  rig  check  will  be  the 
first  step  of  the  Operational  Checkout,  to  be  planned  next. 

e.  When  planning  the  Operational  Checkout,  the  rig  check  is 
useful  as  a  prelude  to  troubleshooting  and  aa  a  prelude  to  system  check¬ 
out  to  separate  any  component  out -of -tolerance  problems  from  the 
system  adjustment  problems.  If  individual  components  can  be  checked 
out  independent  of  the  system,  partition  the  system  checkout  into  a 
series  of  component  or  section  checkouts  and  include  the  rig  check  as 
the  first  major  part  within  each. 

f.  Plan  the  Remove  and  Install  activities,  and  integrate  those 
into  one  activity.  Identify  what  adjustment  must  then  be  performed 

on  the  component  or  system  at  the  end  of  the  initial  activity  and  what 
Operational  Checkout  must  finally  be  performed  for  that  component 
or  system.  Also  during  the  planning  of  the  Remove  and  install  pro¬ 
cedures,  identify  what  panels  or  components  were  removed  earlier 
to  gain  access  and  should  so  remain  until  the  Operational  Checkout 
is  completed. 

Assemble  such  data  for  all  components  within  each  system  so  the 
writer  may  prepare  an  activity  showing  those  access  panels,  etc. , 
which  having  been  opened  for  Remove  and  Install  procedures,  must 
still  be  closed  after  system  Operational  Checkout. 

g.  Identify  which  components  are  removed  in  like  manner  , 
based  upon  common  hardware  connections.  Also  identify  what  steps 
should  be  taken  with  the  circuit  breakers  and  hydraulic  systems  for 
the  removal  or  application  of  electrical  or  hydraulic  power.  This 
should  be  done  for  each  maintenance  function. 

2.  System  Under  Development 
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While  most  of  the  work  associated  with  the  planning  for  the  writer  in 
the  extant  system  is  done  after  the  available  and  relevant  data  have 
been  created,  the  converse  is  true  for  planning  maintenance  activities 
for  systems  under  development.  The  following  is  a  set  of  general 
functions  recommended  for  the  performance  of  planning  during  a 
system  under  development. 


Select  all  data  from  the  available  input  which  is  related  to  the  first 
system  to  be  planned.  Again,  planning  should  occur  in  the  order  of 
Adjust,  Operational  Checkout,  Remove  and  Install. 


a.  With  respect  tc  the  Adjust  function,  identify  what  portion 
of  the  system  is  affected  by  the  adjustment,  what  portions  of  the  sys- 
tern  are  directly  adjusted  (by  physical  manipulation)  and  what  values 
and  related  tolerances  around  those  values  represent  the  output  state 
for  adjustment. 


b.  Identify  the  components  in  the  system  which  are  not  affected 
by  the  adjustment. 


c.  Identify  that  information  which  will  be  available  at  each 
point  during  the  system  adjustment  allowing  the  technician  to  know  the 
values  to  be  obtained  and  which  items  give  the  readout  for  the  adjust¬ 
ment. 


d.  Determine  what  must  be  moved  out  of  the  way  or  removed 
entirely  to  allow  access  to  the  system  to  make  the  physical  adjustment 


e.  Identify  which  components  within  the  system  can  be  adjusted 
independently  but  which  must  be  adjusted  if  tne  entire  system  is  adjusted 


f.  Based  upon  Quantitative  and  Qualitative  Personnel  Require 
ments  Information  (QQPRI)  and/or  the  Requirements  Analysis  Sheets 
(HAS)  plus  other  AFR"375  data,  combine  each  maintenance  task  for 
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each  Adjust  activity  with  the  proper  pictorial  information.  Simulate 
each  task,  with  data  at  hand,  to  check  that  it  can  be  done  considering 
access  and  safety  and  to  determine  that  the  supplies,  special  tools, 
test  equipment,  number  of  men,  circuit  breakers,  hydraulic  systems 
etc.,  being  specified  in  the  data  are  correct  and  that  the  tasks  are  in 
correct  sequence. 


g.  For  those  components  which  are  individually  adjusted, 
determine  whether  they  are  adjusted  before,  during,  or  following 
installation  on  the  aircraft.  If  they  are  adjusted  during  installation, 
document  this  fact  for  the  writer  so  the  Remove  and  Install  activity 
can  be  written  as  a  combined  activity  including  the  adjustment.  Items 
which  must  be  done  one  way,  but  which  cross  functions,  (Adjust,  Op- 
check.  Remove  and  Install)  should  be  combined  into  one  activity  to 
eliminate  cross-referencing  for  the  reader. 


h.  Supply  all  data  needed  to  check  system  adjustment  by 
ordering  tasks  for  reading  out  the  state  of  the  entire  system  in  terms 
of  its  adjustment.  This  will  be  the  input  to  the  planning  of  the  Eyjtem 
Operational  Checkout.  A  rig  or  adjustment  check  is  useful  during 
both  the  opcheck  and  troubleshoot  phases  to  eliminate  the  possibility 
of  a  malfunction  readout  due  to  the  system  being  out  of  tolerance. 


Once  the  adjustment  has  been  planned,  the  next  step  is  to  similarly 
plan  the  Operational  Checkout. 


^rational  Checkout 


a.  Using  the  schematics,  function  flow  data  and  inputs  of  the 
system  Operational  Checkout  tasks,  determine  what  pictorial  infor¬ 
mation  is  available  for  the  components  of  the  system  which  receive 
inputs  and  for  those  which  provide  readouts. 


b.  Determine  whether  an  Operational  Checkout  can  be  per¬ 
formed  on  the  individual  component  or  if,  due  to  the  limination  of  its 
design  readouts  and  lack  of  test  equipment,  they  cannot  be  measured 


c. .  If  individual  components  or  small  groups  of  components 

can  be  checked  out,  assemble  the  tasks  for  these  and  associate  them 
with  the  correct  pictorial  information.  Document  whether  the  replace¬ 
ment  of  each  component  requires  a  component  Opcheck  or  a  system 
Opcheck. 

d.  A  system  checkout  may  be  created  by  a  combination  of 
these  smaller  checkouts  into  one  integrated  package.  Do  this  when 
possible  to  minimize  the  total  number  of  at  rivities  a  technician  would 
have  to  utilize. 
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e.  Once  all  the  prepared  information  (supplies,  state  of  tue 
aircraft  before  maintenance,  special  tools,  test  equipment,  number 
of  men  and  skill  level  required,  etc. )  has  been  identified  and  the 
tasks  and  pictorials  grouped  by  activity,  establish  the  sequence  in 
which  the  activity  or  subactivity  should  be  performed. 

4.  Remove  and  Install 

a.  The  Remove  and  Install  activity  planning  is  easier  since 
the  planner  has  by  now  been  exposed  to  all  the  components,  their  con¬ 
figuration  and  connections  during  the  planning  of  the  Adjust  and  Opera¬ 
tional  Checkout.  The  planning  involves  grouping  the  data  for  the 
Remove  and  Install  tasks,  matching  these  with  the  correct  pictorials, 
and  placing  them  in  the  correct  sequence.  It  is  also  necessary,  as  in 
all  activities,  to  provide  preparatory  information  (supplies,  etc. ). 

b.  All  components  within  the  system  which  are  connected 
identically  to  adjacent  structures  should  be  identified  so  that  one 

activity  may  be  written  which  would  cover  several  components. 

) 

c.  For  all  two-man  activities  that  exist  for  Remove  and 
Install,  separate  the  tasks  for  each  man  and  clarify  their  chronolog¬ 
ical  order  for  each  man  and  between  men.  Link  the  appropriate 
tasks  with  pictorial  information. 


d.  Specify  whether  or  not  the  temoval  of  one  item  necessi¬ 
tates  first  the  removal  of  another  component  or  opening  of  any  access 
panels  prior  to  actually  performing  the  activity.  List  these  compo¬ 
nents.  If  one  component  cannot  be  taken  off  without  first  removing 
an  adjacent  one,  then  prepare  one  activity  package  for  the  writer, 
integrating  the  Remove  and  Install  functions  for  both  components. 


PLANNING  CHECKLIST 


Before  beginning  any  writing  on  a  system  for  which  all  planning  has 
been  accomplished,  perform  the  following: 


1.  Check  against  the  data  base  to  see  that  all  activities  that  were 
to  have  been  planned  have  been  planned. 


2.  Check  that  uniformity  exists  across  components  within  the 
system  as  reflected  in  planning  the  packages  for  the  activities  with 
respect  to  such  things  as  circuit  breaker  specifications,  same  or 
proper  hydraulic  systems  specified  for  pressurization-depressuri¬ 
zation,  consistency  in  calling  out  the  need  for  special  tools  or  test 
equipment,  and  for  the  removal  of  connectors'  which  mate  to  remov 
able  components . 


3.  Check  also  that'  Notes,  Cautions  and  Warnings  are  consistent 
across  activities  where  identical  situations  or  tasks  exist. 


4.  Check  s.11  Install  activities  to  determine  that  the  output  condi¬ 
tions  specified  therein  direct  the  technician  to  the  correct  Adjust  or 
Checkout. 


5.  Check  that  any  output  conditions  required  at  the  end  of  an  Adjust 
activity  direct  the  technician  to  the  correct  Operational  Checkout. 


6.  Check  also  that  the  panels  or  other  hardware  which  may  have 
been  removed  during  a  Remove  and  Install  activity  have  been  identified 
and  that  the  last  task  on  the  Operational  Checkout  which  1ms  been 
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planned  includes  a  system  close-up  procedure.  Provide  documenta¬ 
tion  so  that  the  writer  may  create  a  close -up  package,  consisting  of 
tasks  for  restoring  anything  on  the  aircraft  which  might  have  been 
disturbed  during  any  one  of  the  Adjust,  Remove  or  Install  activities 
for  the  system. 

7.  Ensure  that  partitioning  of  Adjust  and  system  Operational  Check¬ 
outs  include  all  in-line  removable  components  and  that  the  nomencla¬ 
ture  for  each  portion  or  section  of  these  activities  is  the  same  as 
that  contained  in  the  output  conditions  of  Adjust  and  Install  activities. 

Once  these  cross  -checks  have  been  made  between  activities  for  the 
system,  planning  packages  for  an  entire  system  for  all  activities  may 
be  released  for  writing. 

PLANNING  OUTPUTS 

Although  the  outputs  of  the  planning  function  may  be  inferred  from  the 
previous  discussion,  a  separate  treatment  of  each  output  is  in  order. 
As  noted  previously,  many  commonalities  exist  across  maintenance 
functions,  for  both  the  planning  inputs  and  the  planning  process.  This 
is  equally  true  of  outputs. 


tasks. 
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While  the  outputs  are  described  below,  their  form  is  not  treated  in  any 
special  way.  A  form  convenient  for  one  user  of  this  document  may  not 
necessarily  be  convenient  for  another.  Outputs  are  listed  generally 
in  the  order  in  which  one  might  be  exposed  to  them  as  he  reviews  an 
activity  package. 

Part  identification  (Remove  md  Install  only/. 

2.  Tools  and  equipment  lists  and  identifying  numbers. 

3.  Supplies  (expendable,  consumable  items). 

Personnel  requirements  and  summary  of  thf  u*  location  and 
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5.  Prerequisite  status  of  equipment  to  be  worked  on,  or  the  air¬ 
craft  in  general.  (Such  things  as  a  specific  hydraulic  system  lining 
depressurized,  or  placing  the  aircraft  on  jacks). 

S,  Notes,  Cautions  or  Warnings  applicable  to  the  entire  activity 
which  will  be  placed  in  the  input  conditions. 

7.  Electrical  and  pneudraulic  de-energizing  and  depressurizing 
procedures  as  necessary.  (There  is  an  indirect  requirement  to 
isolate  power  from  adjacent  electrical  system  components  with  which 
the  technician  might  inadvertently  make  contact.) 

8.  Step-by-step  procedures  for  each  man  and  pictorial  information 
showing  what  the  man  will  see  and  manipulate  for  each  step. 

9.  Parallel  step-by-step  procedures  for  alternative  hardware  con¬ 
figurations  found  on  different  aircraft. 

10.  If  activity  segmented,  as  some  Adjusts  and  Operational  Check¬ 
out  activities  can  be,  the  procedures  should  be  produced  in  blocks 
coinciding  with  each  segment. 

11.  Output  conditions  for  each  activity  as  required.  The  only  prob¬ 
able  output  condition  from  Operational  Checkouts  will  be  the  system 
close-up.  Install  and  Adjust  (  a  id  Calibrate)  usually  have  output 
conditions  directing  tG  an  Operational  Checkout. 

12.  List  of  items  removed  but  not,  to  be  installed  until  after  Adjust 
or  Operational  Checkout  is  performed,  (  e.g. ,  access  panels). 
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SECTION  IV 


WRITING 


INTRODUCTION 

To  have  utility,  the  maintenance  job  guide  procedures  must  reflect 
the  specific  information  requirements  of  the  ut.er.  The  format 
finally  developed  for  use  in  Project  PIMO  is  the  result  of  several 
years  of  analysis  and  research. 

The  PIMO  format  utilizes  the  inherent  relative  advantages  of  text  and 
illustrations  to  optimally  communicate  maintenance  procedures.  In 
considering  an  inexperienced  technician,  one  must  realize  that  he 
doeu  not  know  where  the  equipment  is  on  the  aircraft  nor  what  it  looks 
like.  The  information  which  tells  him  where  the  equipment  is  on  the 
aircraft  and  what  it  looks  like  is  presented,  via  the  PIMO  format,  in 
illustrations.  Information  about  what  the  technician  is  to  do  to  the 
equipment  is  presented  ir.  the  text.  As  such,  this  differs  little  from 
technical  orders  in  terms  of  allocation  of  information  responsibility 
to  pictorials  and  textual  material.  However,  the  configuration,  or 
the  format,  and  the  level  of  detail  at  which  the  information  is  presen¬ 
ted  are  strikingly  different. 

(See  Figure  4-1  for  an  example  of  the  PIMO  format.; 

The  following  section  explains  the  major  principles  of  information 
presentation  which  form  the  basis  for  the  PIMO  format.  These  must 
be  understood  before  the  writer  can  effectively  prepare  procedures 
according  to  the  PIMO  Job  Guide  concept. 

PRINCIPLES  OF  INFORMATION  PRESENTATION 


There  are  several  requirements  the  job  guide  is  to  satisfy.  The 
principles  generated  for  presenting  maintenance  information  were 
designed  to  meet  these  requirements.  They  are  three-fold: 
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$  Effect  maintenance  with  minimum  possible  errors  by  the  tech 
nician. 


9  Effect  maintenance  in  the  fastest  possible  time  consistent  with 
lowest  possible  errors. 


6  Utilize  inexperienced  men  to  accomplish  the  maintenance 


To  accomplish  maintenance  with  fewest  possible  errors  requires 
production  of  procedures  which: 


9  are  unambiguous 


•  are  easily  understood  by  the  technician  as  to  intent 


•  recognize  the  man's  present  knowledge  and  capability, 


•  allow  for  the  physical  conditions  under  which  he  must  operate 


The  writer  accomplishes  this  with  some  difficulty.  It  requires  that 
he  constantly  keep  in  mind  the  capability  and  knowledge  of  the  typical 
inexperienced  technician.  To  perform  effectively,  the  writer  must 
imagine  himself  as  the  technician  and  consider  the  needs  of  an  inex¬ 
perienced  technician. 


With  respect  to  minimizing  the  time  to  perform  maintenance,  several 
considerations  are  important.  Three  factors  contribute  to  time  on  the 
job  over  which  the  job  guide  can  exercise  control.  One  of  these  is  the 
time  required  to  read  the  text  and  look  at  the  illustrations-.  The  second 
is  the  time  required  to  redo  some  portion  of  the  job.  The  third  factor 
over  which  limited  control  may  be  exerted  is  the  time  for  moving 
from  one  work  place  to  another.  One  of  the  inputs  contributed  by 
planning  is  an  optimum  sequence  of  tasks  according  to  location  to  min¬ 
imize  such  movement,  thereby  reducing  time  required  to  do  the  job. 


The  clarity  with  which  one  prepares  text  and  specifies  illustrations 
indirectly  affects  the  probability  of  the  technician  having  to  redo  a 


portion  oi  the  job.  If  words  and  pictures  are  clearly  focused,  the 
need  to  redo  a  task  is  reduced  to  a  minimum.  The  writer  must  con¬ 
stantly  keep  in  mind  the  time  required  to  read  what  to  do  and  the  time 
required  to  actually  do  it.  Procedures  could  be  written  which  would 
take  considerably  more  time  to  read  and  to  understand  than  to  actually 
do  the  job.  This  situation  must  be  avoided.  Portray  as  much  as  pos¬ 
sible  of  the  total  information  in  the  pictorial  for  simple  maintenance 
jobs  or  portions  of  jobs  for  simple  tasks;  information  is  extracted 
much  faster  from  pictorials. 


As  earlier  noted  in  the  definition  section,  a  task  is  comprised  of  up 
to  three  steps.  Each  step  is  an  instruction  for  a  discrete  unit  of  work 
If  the  job  is  simple,  yet  contains  several  units  of  work,  present  as 
much  information  as  possible  in  the  task.  Since  tasks  are  designed 
to  be  wholly  read  at  one  time,  the  ratio  of  reading  to  working  will  be 
in  the  favor  of  the  working.  Again,  continual  understanding  of  the 
technician  performing  maintenance  will  help  determine  the  way  in 
which  a  given  procedure  must  be  written. 


The  last  of  the  three  requirements  identified  is  to  prepare  procedures 
for  use  by  inexperienced  personnel.  The  definition  of  inexperienced 
personnel  is  an  individual  who  has  just  completed  training  on  aircraft 
basics  and  is  a  "3-level"  technician.  He  can  be  assumed  to  know 
only:  what  aircraft  are  usually  comprised  of  at  a  gross  level  (e.g. , 
wings,  engines,  fuselage,  empennage,  flight  station,  electronic, 
hydraulic,  mechanical,  pneumatic  components,  etc.).  His  training 
includes  finding  his  way  around  aircraft  by  fuselage  station  numbers 
or  other  references  imprinted  on  the  aircraft,  general  aircraft  safety 
considerations,  the  selection  and  use  of  common  hand  tools,  and  little 
more. 


Another  type  of  technician  who  will  find  the  job  guides  concept  extreme 
ly  useful  is  the  individual  who  changes  from  one  aircraft  to  another 
about  which  he  knows  very  little.  Yet  he  may  be  considerably  experi¬ 
enced  on  the  original  aircraft.  So  as  not  to  "insult  his  intelligence" 


with  the  PIMO  method  of  writing,  considerations  for  his  growing 
knowledge  about  the  aircraft  can  be  implemented.  These  are  des¬ 
cribed  later,  but  basically  constitute  the  use  of  subtitles  to  summar 
ize  the  contents  of  a  given  page. 


Psychological  experimentation  in  immediate  memory  has  indicated 
limits  for  the  number  of  callouts  on  the  illustration  and  the  number 
of  words  and  steps  in  a  task.  No  more  than  seven  callouts  should  be 
used  in  a  pictorial,  otherwise  search  time  and  recall  are  affected. 
No  more  than  twenty-five  words  total  should  be  included  in  a  task. 
These  words  should  be  divided  into  a  maximum  of  three  steps.  The 
requirement  is  that  no  more  than  three  thoughts  per  task  should  be 
imposed  upon  the  reader.  The  user  should  be  able  to  read  the  task 
once,  store  it  in  memory,  and  do  the  job  without  having  to  reread  it. 
These  requirements  result  in  higher  speed  of  maintenance  and  a 
lower  likelihood  of  errors . 


PREPARATION  FOR  WRITING 


Prior  to  writing,  the  planning  input  must  be  reviewed  noting 


•  what  is  to  be  accomplished 


•  what  specific  steps  are  to  be  taken 


•  time-related  tasks 


9  equipment  configuration 


•  importance  of  Notes,  Cautions  and  Warnings 


One  of  the  inputs  will  be  the  specification  of  what  maintenance  functions 
should  be  combined  into  one  activity.  For  example,  if  a  component 
must  be  adjusted  after  it  has  been  replaced  but  before  the  installation 
is  complete,  then  this  is  the  way  it  should  be  written.  The  reason 
for  combining  activities  into  one  package  is  simple:  to  minimize 


The  remainder  of  this  document  presents  PIMO  writing  conventions 
in  a  modified  job  guide  form,  with  features  common  to  all  types  of 
activities  explained  and  their  generation  discussed.  Certain  conven¬ 
tions  differ  according  to  the  maintenance  function.  These  are  explained 

as  the  format  is  developed. 

. 

The  job  guide  activity  consists  of  two  major  sections.  The  first  sec¬ 
tion  of  each  activity  is  th<*  preliminary  information  portion.  These 
are  designated  on  the  input  condition.  Following  the  input  condition 
are  the  actual  maintenance  procedures  for  performing  the  activity  to 
its  conclusion. 

Input  conditions  are  treated  first  since  they  are  written  first.  Then 
the  generation  of  maintenauce  procedures  is  treated  in  terms  of  both 
the  physical  characteristics  of  the  contents  and  in  terms  of  the  con¬ 
venience  for  evolving  them.  Special  cases  or  exceptions  are  treated 
separately. 

D.  INPUT  CONDITIONS 

'f —  t.  1  .-si-*  - 

Figure  4-2  is  a  sample  of  typical  input  condition  page.  It  contains 

many  types  of  information  denoted  by  headings. 
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referencing.  The  way  to  do  this  is  by  combining  maintenance 
into  one  package  rather  than  sending  the  reader  out  to  a 
activity. 

wmm  - 

In  the  PIMO  procedures,  all  Remove  and  Install  activities  were  com¬ 
bined,  since  it  is  very  common  that  the  Install  immediately  follows 
the  removal  of  an  item.  If  a  component  always  has  to  be  adjusted 
after  installation,  then  combine  this  adjustment  procedure  with  the 
installation.  This  will  yield  an  activity  entitled,  "Remove,  Install 
and  Adjust".  The  criteria  for  combining  more  than  one  activity  into 
a  package  should  be  well  understood  by  the  writer  before  he  proceeds. 
Elaboration  on  this  subject  is  presented  later  in  this  document. 
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ttMOVE  AND  INSTALL  A(L£JtON  POVtII  CONTSOL  SHUTtt 
AND  BYPASS  VALVE  ACTUM  OK  ^  5MUrOFF 


wwr  CONDITIONS 


for  ireta lh 

T«*m  wr-mch  salferated  in  IncJt-poundi 

Satis. 

Qw  ■Qii^wcHcn  I  n  pregms  log,  Nc.  1492 
22  circuit  breaker  labels  te  Indicate  wlntnn^.  u  _ 
«*  tabeb  lo  Indicate  -IntJlir^nTW^  * 

For  remove: 

Caps  for  covering  electrical  connector  and  receptacle 
Far  Install: 

Mounting  Screws,  AN501AD4I4-I0  (four  far  each  ech 


technic  Ian  Sorts  at  flight  sterien,  iotar  cotm  la  Ike  «* 

A^ttent  will  be  merited  to  Install  allemn  leek. 

Hydraulic  tpecieli*  will  be  requited  If  Ike  hydenvlle  cert  !s  sen 
Appllcefcle  IN 

T.  O.  9H2-4-132-4,  Figure  3,  Manifold  and  Volvo  Kdalfotian 


Figure  4-2  Typical  Input  Conditions  Page 


1.  Personnel  Required 


The  Personnel  Required  Section  of  the  input  conditions  is  the  first 
entry  to  be  written.  As  seen  on  the  figure,  the  number  and  type  of 
men  required  are  stipulated  and  the  locations  where  each  performs 
his  work  is  specified. 


The  number  of  people  to  be  specified  is  the  minimum  required.  The 
location  of  his  work  place  is  defined  in  terms  of:  where  he  starts, 
if  he  will  later  move;  or  where  he  is  if  he  doesn't  move. 


Four  types  of  ’’Personnel”  exist,  although  not  for  the  same  activity 
simultaneously: 


b.  Assistant 


Two  or  more  technician  team  (Man  A,  Man  B,  etc. ) 


d.  Specialist 


Most  activities  for  on -aircraft  maintenance  can  be  handled  by  one 
man.  Sometimes  an  assistant  is  needed.  He  is  purely  to  help  and 
needs  no  job  guide  because  the  primary  technician  tells  him  what  to 


Some  activities  require  two  or  more  men  to  accomplish  separate 
portions  of  the  work.  Therefore,  each  will  need  instructions. 


Instructions  for  specialists  are  not  presented  in  the  text.  He  carries 
a  USAF  Form  35  for  his  specialty.  However,  when  such  a  job  needs 
to  be  done  during  the  activity,  the  need  for  a  specialist  is  called  out 
in  the  input  conditions.  Indicate  the  task  required  of  him.  The 
specialist  is  not  "counted"  in  the  number  of  personnel. 


Below  are  some  examples  of  the  "Personnel  Required"  section  for 


j 

I 


various  members  and  type;,  of  personnel. 

a.  One  Technician  Needed 

Personnel  Required:  One 

Performs  activity  in  flight  station 

b.  One  Plus  Assistant  Needed 

Personnel  Required:  Two 

Primary  technician  performs  activity  in  flight  station. 
Assistant  will  be  required  for  opening  and  closing  panel. 

c.  Multi-Man  Situation 

Personnel  Required:  Two 

Man  A  performs  activity  in  flight  station. 

Man  B  performs  activity  at  FS 11 98  near  No.  4  emergency 
escape  hatch. 

d.  Specialist  Needed 

Personnel  Required:  Two 

Man  A  performs  activity  in  flight  station. 

Man  B  performs  activity  at  F51198  near  No.  4  emcr^e.vjy 
escape  hatch. 

Specialist  will  be  required  upon  request  to  connect  and 
operate  external  hydraulic  power  cart. 

Specialist  will  be  required  to  operate  a  portable  crane 
(FSN395Q-491  -0446  or  3950-329-4210)  with  the  aileron 
power  unit  sling  assembly  (3S00Q13)  attached  when  thA 
is  requested. 

A  hydraulic  specialist  will  be  required  if  the  hydraulic 
cart  is  connected. 


2.  Applicable  Serial  Numbers 

This  entry  provides  for  the  "effect! vity"  status  of  the  particular  main¬ 
tenance  activity.  Here  are  listed  the  serial  numbers  of  the  aircraft 


covered  by  this  procedure.  It  the  activity  is  applicable  to  the  entire 
fie  it  of  the  aircraft  type,  then  "All"  would  be  entered. 


By  definition,  entries  in  this  section  are  those  tools  or  test 
>ment  required  for  the  performance  of  the  activity  which  are  not 
norn  ially  with  the  technicians.  The  planning  function  identifies  the 
name  and  numbers  of  special  tools  so  that  the  technician  can  obtain 
them  irior  to  beginning  work. 


These  tools  should  be  listed  as  shown  in  the  sample  in  Figure  4-3. 
The  Maintenance  Support  Information  Manual  (MSIM)  entry  is  approp 
riate  here  also.  The  MSIM  is  covered  in  more  detail  later  in  this 
document.  Briefly,  the  MSIM  contains  reference  information  (e*  g. , 
engine  trimming  tables,  rigging  charts)  necessary  for  some  main¬ 
tenance  not  amenable  *o  job  guide  presentation.  Such  reference  data 
are  simply  too  extensive  in  size  and  scope  to  warrant  presenting 
them  other  than  in  %  separate  document. 


If  a  tool  is  needed  only  for  Remove  or  Install,  that  can  be  explained . 
When  reference  data  are  needed,  the  manual  is  noted  with  the  appro 
priate  page(s)  and/or  figure  number(s). 


Figure  4-3  contains  some  examples  of  the  listings  under  "Special 
Tools  and  'est  Equipment": 


Special  Tools  and  Test  Equipment: 

Transceiver  Test  Set,  URC-4  or  URC-11 
Maintenance  Support  Information  Manual,  page  3-1 
Figures  3-2,  3-3. 


Special  Tools  and  Test  Equipment: 

For  Remove: 

Torque  Wrench,  Calibrated  in  in 


¥ 


REMOVE  AND  INSTALL  AILERON  CONTROL 
COLUMN  CABLES 


INPUT  CONDITIONS 


rflcoble  Serial  No« 


For  remove: 

Cor, hoi  System  Rigging  Kit,  3S00009 
For  install: 

Tensiometer,  FSN  6635-530-1128 

fcWi 


^orci^breoker^obeh^to^ljjyeafemainten 
Six  labels  to  indicate  maintenance  in  pregiet 


For  remove: 

Cable  identification  lags 
Coble  guide  wire 

For  install: 

Grease,  MIL-G-21'64 
Lubricating  Fbwder,  MIL-M-7666 


Applicable  pilot's,  copi lot's  and  observer's  seats  must  be  removed 
Applicable  IPS 

T.  O.  IC-141A-4,  Volume  II, Figure  52,  ftimary  Control  Gablet. 


Figure  4-3  Special  Tools  and  Test  Equipment 


For  Install: 

H.  F.  Antenna  Sling,  3S60000 

Special  Tools  and  Test  Equipment: 

Man  A:  Gauge,  push-pull  dial  5210-882-5739 
Control  System  Rigging  Kit,  3S00009 
Man  B:  10-foot  extension  ladder 
Rudder  Lock,  3S0006-101 

4.  Supplies 

Supplies  are  those  (consumable)  items  which  may  not  normally  be 
carried  by  the  technician,  yet  do  not  qualify  as  special  tools  or  test 
equipment. 

Again,  the  name  and  number  should  be  written  as  in  the  example. 

If  they  differ  for  portions  of  an  activity  (as  with  a  combined  Remove 
Install  activity),  they  can  be  broken  down  the  same  as  the  Special 
Tools  and  Test  Equipment  section  may  be. 

A  common  type  of  supply  is  a  specified  number  of  labels  to  identify 
circuit  breakers,  as  these  are  not  to  be  touched  during  the  course 
of  the  activity.  The  need  for  these  is  written  as  in  the  example 
below: 

a.  Supplies: 

Safety  Wire,  MS20095CU 
Sealant,  MIL -S -8802 

Nine  circuit  breaker  labels  to  indicate  maintenance  in 
progress . 

5.  Equipment  Conditions 


Equipment  conditions  are  those  necessary  states  of  equipment  opera 
tion  or  configuration  which  must  be  present  before  maintenance  can 
begin.  Equipment  conditions  data  should  be  another  input  to  the 


writer  from  the  planning  function 


For  example,  the  aircraft  must  have  electrical  power  available,  as 
shown  on  the  right.  Or,  in  order  to  remove  something  from  the  top 
of  a  C-141A  engine, perhaps  the  left-hand  aft  cowl  door  must  first  be 
opened. 


Unless  the  state  can  only  be  achieved  by  a  specialist,  it  can  itself 
provide  the  genesis  for  a  separate  activity  (e.g. ,  "Open  and  Close 
Left-Hand  Aft  Cowl  Door1'). 


Another  example  of  an  equipment  condition  is  shown  broken  down  for 
Remove  and  Install.  This  example  is  not  included  as  part  of  the 
activity  procedures  because  all  hoist  work  is  done  by  a  specialist. 


Equipment  conditions  may  also  be  used  to  specify  "non-allowable*1 
(e.  g. ,  "Aircraft  must  not  be  on  jacks  for  this  activity.")  or  when 
there  are  alternative  ways  to  achieve  the  state,  some  of  which  should 
not  be  employed. 


Examples  of  entries  in  this  portion  of  the  Liput  conditions  are 


Equipment  Conditions 


External  electrical  power  must  be  connected  to  aircraft 
Hydraulic  test  stand  must  be  connected  to  aircraft. 


b.  Equipment  Conditions 


For  remove: 

The  universal  hoist  (3S80019)  must  be  assembled  with  the 
HF  antenna  sling  (3S60000)  and  the  hoist  cable  attached 
to  the  HF  antenna  before  removal. 


For  install: 

The  antenna  must  be  removed  from  the  HF  antenna  cradle 
assembly  (3S60001)  and  hoisted  into  position  before 
installation  can  be  performed. 


6.  Applicable  IPB 


NOTE:  These  data  are  only  provided  for  Remove  and  Install  activities 
and  will  probably  not  be  available  in  a  system  under  development 
until  quite  late. 


This  entry  includes  the  T.O.  number,  figure  number  and  title  of  the 
IPB  containing  detailed  data  on  equipment  configuration  and  part  num 
bers  for  the  end  item(s)  being  maintained  by  this  activity.  It  should 
be  written  as  in  the  following  example. 


Applicable  IPB 


T.O.  1C-141A,  Volume  II,  Figure  4b,  Power  Control 
Rudder. 


7.  Special  Messages  (Notes,  Cautions,  Warnings) 


Necessary  information  which  the  technician  will  be  concerned  with 
during  the  entire  activity  is  placed  in  this  area  in  the  Input  Conditions 
If  Warnings  are  required,  they  are  placed  first.  Cautions,  then 
Notes  are  presented  after  any  Warnings. 


Warnings  are  provided  to  preclude  the  possibility  that  the  technician 
will  harm  himself.  A  common  example  is  "Be  sure  that  electrical 
power  to  system  remains  off  during  this  activity."  Another  might 
be,  "Be  sure  that  all  equipment  and  personnel  are  clear  of  control 
surfaces  during  this  activity."  An  example  of  the  form  for  a 
Warning  is* 


WARNING 


The  horizontal  stabilizer  is  approximately  40 
feet  above  ground  level.  All  personnel  must 
wear  safety  restraint  harnesses  while  on  this 
surface. 


Areas  around  control  surfaces  must  be  clear 
of  tools,  equipment  and  personnel  when  controls 
are  operated.  Technicians  must  communicate 
positively  to  make  sure  observer  remains  clear 
of  moving  components. 


Elevator  is  balanced  by  depleted  uranium  counter 
weights.  Do  not  remain  unnecessarily  within  two 
feet  of  counterbalance  area. 


The  purpose  of  Cautious  is  to  avoid  any  inadvertent  action  on  the  part 
of  the  technician  resulting  in  equipment  damage.  Of  course.  Cautions 
specific  to  given  tasks  are  also  provided  within  the  activity  at  the 
appropriate  point.  An  example  of  a  Caution: 


CAUTION 


Make  sure  there  are  no  rig  pins  in  the  system 
before  starting  Operational  Checkout. 


Notes  are  used  to  provide  additional  information  on  anything  that  the 
technician  must  know  during  the  performance  of  the  activity.  At  the 
end  of  every  input  condition  there  is  one  last  Note.  This  Note  serves 
as  a  table  of  contents  to  the  activity.  The  first  entry  in  this  Note,  if 
there  is  more  than  one  man,  is  a  small  title  indicating  Man  A.  Under 
Man  A  are  those  major  functions  he  performs  and  the  page  number  in 
the  activity  where  instructions  for  these  begin.  Such  things  as  de¬ 
energizing  the  system  or  depressurizing  the  system  are  first  perform 
ed,  so  they  are  first  specified. 


When  an  assistant  is  used,  he  is  provided  one  page  immediately  after 
the  Input  Condition  to  show  him  the  location  of  and  access  to  his  work 
place.  This  page  is  called  out  first  in  the  Note. 


Therefore,  this  Note  segments  the  activity,  so  that  if  the  technician 
knows  how  to  perform  portions  of  it  or  if  portions  have  already  keen 
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Location  and  Access  Page 


MAINTENANCE  PROCEDURES 


done,  he  can  skip  ahead. 


Obviously,  the  procedure  must  first  be  written  before  this  Note  can 
be  generated.  An  example  of  a  typical  Note  is: 

NOTE 

— - — 

Location  and  access  information  is  on  Page  2. 

Man  A 

De-energize  system  starts  on  Page  3. 
Depressurize  system  is  on  Page  5. 

Adjust  starts  on  Page  6. 

Man  B 

Adjust  starts  on  Page  13. 


NOTE:  This  is  applicable  only  to  an  activity  in  which  an  assistant 
is  required. 


While  the  location  and  access  page  is  not  generated  by  the  writer  at 
this  point  in  the  evolution  of  the  activity,  it  is  treated  here  because 
it  follows  the  input  conditions  page. 

An  assistant  in  PIMO  conventions  does  not  do  a  complex  job.  His 
instructions  are  simple,  and  thus  can  be  provided  by  the  person  he 
is  helping.  He  needs  no  visual  reference  data  during  his  performance 
beyond  what  he  perceives  from  the  equipment  he  is  working  on.  How¬ 
ever,  he  still  requires  information  in  order  to  begin  his  effort,  pri¬ 
marily  where  the  equipment  he  will  work  with  is  and  what  it  looks 
like.  This  allows  him  to  go  to  that  location,  get  set  up  and  await 
instructions  from  the  technician  he  is  assisting. 


.... 


The  location  and  access  page,  as  explained  above,  is  not  developed 
at  this  point  because  the  writer  would  not  yet  fully  understand  the 
tasks  required.  As  the  assistant's  physical  position  becomes  known 
the  location  and  access  page  can  be  effectively  produced. 


The  access  page  essentially  contains  what  can  be  seen  in  Figure  4-4. 
That  is,  a  drawing  of  where  he  is  to  go  will  be  related  to  the  aircraft 
as  a  whole.  Unless  there  is  an  unusual  physical  position  he  must  take 
or  something  he  must  do  prior  to  the  other  technician's  beginning,  a 
simple  Note  will  be  all  the  text  that  is  required.  The  example  contains 
a  task,  as  well.  However,  a  brief  study  of  the  page  will  allow  him  to 
get  to  his  work  station. 


2.  Writing  Style 


Two  combinations  of  person  and  mood  are  used:  Second  person  imper¬ 
ative  for  maintenance  instructions,  third  person  indicative  for  descrip 
tion  or  discussion. 


Second  person  imperative  mood  is  command  language,  telling  the 
technician  what  to  do  (e.  g. ,  Set  PWR  Switch  to  ON). 


The  third  person  indicative  mood  shall  be  used  for  description  and 
discussion.  An  example  might  be  a  Note  which  clarifies  a  given  point 
yet  does  not  tell  the  technician  specifically  what  to  do.  It  is  simpler 
for  the  reader  if  a  Note,  Caution,  or  Warning  does  not  inherently  con¬ 
tain  maintenance  tasks,  but  only  precautionary  and  advisory  informa¬ 
tion  as  to  a  condition  which  must  exist  prior  to  or  during  the  perfor¬ 
mance  of  the  task  which  follows.  Compound  sentences  should  be  used 
only  where  it  is  necessary  to  explain  to  the  technician  how  something 

must  be  accomplished  (as  well  as  what).  For  instance,  "Hold _ 

and  slide _ out  of _ ",  or  "push  and  turn _ counterclockwise 

to  disengage  from _ ". 


Modifiers  should  not  be  employed  if  the  pictorial  can  be  used  to  con¬ 
vey  the  same  distinction  as  the  modifier.  This  is  consistent  with  the 


Figure  4-4  Example  of  Access  Page 
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The  verb  list  con  be  found  in  the  Appendix. 
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The  sentence  structure  explained  below  is  the  standard  for  the  PIMO 
Job  Guide  concept.  It  is  treated  in  terms  of  its  elements  as  well  as 
its  structure.  The  elements  of  concern  include:  subject,  verb, 
object,  predicate  object,  indirect  object. 


a.  Subject  —  implicit  only,  except  when  more  than  one 
technician  is  required. 


d.  Predicate  Object  --  the  term  (or  terms)  which  qualify  the 
condition  of  the  object  (seldom  necessary). 


PIMO  concept  of  using  pictures  as  a  means  of  discriminating  and 
locating  equipment. 


e.  Indirect  Object  --  the  location  of  the  object  (used  only  in 
unusual  cases  where  pictorials  cannot  better  provide  such  infor¬ 
mation). 


If  necessary,  simple  modifiers  n?ay  be  used  (e.  g. ,  pilot  vs.  copilot. 
System  No.  1  vs.  System  No.  2,  etc.).  To  preserve  simplicity  of 
text,  modifiers  should  be  as  short  as  possible. 


Use  verbs  that  describe  the  action,  motion,  or  other  characteristics 
of  the  task  whenever  this  adds  to  the  information  about  how  the  task 
is  to  be  done  (e.g. ,  twist,  slide,  jerk,  pull,  push,  etc.). 


b.  Verb  --  using  verb  list1*,  select  the  verb  which  best 
describes  the  technician's  behavior  with  respect  to  the  object. 


c.  Object  --  the  specific  equipment  to  which  the  technician's 
behavior  is  directed. 


The  order  of  these  elements  within  sentences  is: 


a.  Subject,  b«  Verb,  c.  Object,  d.  Predicate  Object,  e.  Indirect 


Object,  or: 


•AT  *  •’ 


(a)  (you--technician)  (b)  do  something,  (c)  X  to  (d)  state  or 

condition  Y. 

if  1 

An  example  would  be: 


.’V-' 


(b)  Set  (c)  RUD  COMP  switch  to  (d)  OFF. 
or 

(a)  (you — technician)  (b)  do  something  to  (c)  X  at  (e)  location 
X,  e.g. ,  (b)  lower  (c)  cargo  door  to  (e)  ground, 
or 

(a)  (you— technician)  (b)  do  something  to  (c)  X  (d)  in  state  or 
condition  Y  at  (el  location  Z. 

e.g.,  (b)  Set  (c)  master  switch  to  (d)  NORM  POSITION  on 
(e)  IFF  CONTROL  PANEL. 

When  a  special  tool  is  used,  tell  the  technician  he  needs  it  in  the 
following  way: 

a.  Using,  b.  tool  name,  c.  step  statement,  e.g.,  (a)  Using  (b)  snap  - 
ring  pliers  (c)  pul)  bushing  from  hinge. 

In  the  above  examples,  the  subject  is  understood. 


4.  Nomenclature 

The  verb  list  found  in  the  Appendix  was  compiled  from  analyzing  the 
training  materials  to  which  new  technicians  are  exposed.  Each  action 
verb  from  these  materials  which  is  a  member  of  a  synonym  set  has 
been  given  a  rank  of  preference.  This  ranking  was  accomplished  by 
means  of  technicians'  opinions.  Whenever  a  verb  is  needed,  this  list 
must  be  used. 
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Noons  are  particularly  important ,  both  in  terms  of  the  need  for 
accuracy  and  consistency  in  names . 

If  there  is  a  name  printed  on  the  equipment  or  part,  that  name  should 
be  used.  If  there  is  no  name  imprinted,  call  it  by  the  name  assigned 
to  it  in  the  design  process.  Keep  the  nomenclature  as  simple  as  pos¬ 
sible.  For  instance,  the  Frequency  Tracker  Test  Switch  may  be 
called  the  test  switch,  or  simply  "switch",  if  no  other  switch  has 
been  mentioned  already  or  is  illustrated  on  the  same  page. 

The  technician  will  experience  incidental  learning  as  be  works  his 
way  through  an  activity.  The  writer  can  take  advantage  of  this  by 
not  repeating  tie  same  piece  of  information  on  every  page.  Once  the 
technician  learns  the  location  of  a  given  control  panel,  there  is  no 
need  to  reshow  the  location  with  regard  to  the  aircraft  or  even  to 
provide  a  name  for  the  control  panel.  (See  Figures  4-5  and  4-6). 

In  some  cases  during  highly  repetitive  work,  repeated  pictorial 
information  is  unnecessary. 

Another  point  worth  mention  concerns  the  presentation  of  tolerance 
information.  Numerical  tolerance  information  must  be  provided  as 
the  last  entry  in  the  last  step  of  a  task.  The  primary  reason  for  this 
is  that  numerical  information  is  easier  to  retain  in  immediate  mem  ¬ 
ory  if  it  is  the  last  thing  perceived. 

To  further  guarantee  and  understanding,  the  tolerance  will  be  given  in 
the  illustration  adjacent  to  the  applicable  end  item. 

5.  Energizing/De  -energising 

A  major  portion  of  most  activities  is  to  apply  or  remove  electrical 
power  from  the  system  or  component  which  is  undergoing  maintenance. 
In  modern  aircraft,  this  is  accomplished  by  closing  or  opening  circuit 
breakers. 
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Figure  4-6  Example  of  Subsequent  Panel  Identification 
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Circuit  breaker  names  and  location  data  will  be  determined  in 
planning.  If  the  technician  could  inadvertently  make  physical  contact 
with  an  adjacent  electrical  system  component,  then  it  will  also  be 
isolated. 


,  I 


mm 


If,  as  in  Figure  4-7,  there  are  several  circuit  breakers  located  on 
various  subpanels  within  the  same  general  location,  begin  by  opening 
or  closing,  as  applicable,  those  at  the  top  left  and  proceed  clockwise. 

A  listing  convention  is  used  when  there  is  more  than  one  circuit 
breaker  to  be  opened  or  closed.  The  example  shows  the  case  where 
the  task  says,  "Close  and  label  the  following  circuit  breakers." 
Circuit  breakers  are  labeled  before  beginning  maintenance  so  that 
no  one  will  tamper  with  them  while  the  technician  is  working.  No 
more  than  three  circuit  breakers  can  be  listed  in  one  task.  All 
circuit  breakers  on  a  given  subpanel  should  be  opened  or  closed  be¬ 
fore  going  to  another  panel.  A  master  locator  picture  should  be 
provided  to  show  the  technician  the  gross  location  of  the  subpanels, 
and  detailed  drawings  of  the  circuit  breakers  on  the  subpanels. 

Figure  4-8  shows  the  writing  and  illustrating  conventions  when  differ¬ 
ent  circuit  breaker  names  are  involved  or  their  location  varies  due 
to  aircraft  modifications. 

For  a  combined  Remove  and  Install  activity,  circuit  breakers  are 
opened  and  left  open  at  the  end  of  Install  with  the  labels  removed. 

An  exception  to  this  is  a  Remove  and  Install  combined  with  an  Adjust 
or  an  Operational  Checkout,  in  which  case  at  that  point  in  the  activity, 
the  circuit  breakers  are  closed  to  energize  the  system. 

Operational  Checkouts  and  Adjusts  written  as  independent  activities 
usually  require  that  circuit  breakers  be  closed  and  labeled;  apply 
the  same  conventions  as  seen  in  Figure  4-9. 

During  multi-man  activities,  tasks  should  be  sequenced  in  such  a 
manner  that  maintenance  does  not  begin  until  aircraft  systems  are 
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properly  energized  or  de-energized 


The  writer  will  find  that  a  page  written  to  isolate  electrical  power 
from  a  system  can  be  used  repeatedly  for  the  removal  and  installation 
of  every  component  within  the  system. 


These  standardized  procedures  should  be  given  subtitles.  The  techni¬ 
cian  will  no  longer  need  detailed  instructions  after  performing  such  a 
sequence  several  times.  Subtitles  allow  bypassing  of  pages  containing 
familiar  procedures. 


6,  Pressurization/Depressurization  of  Hydraulic  and  Pneumatic 


There  are  no  special  conventions  for  generation  of  pressurization  or 
depressurization  pages. 


These  procedures  are  necessary  to  remove  and  install  components 
within  a  hydraulic  or  pneumatic  system.  They  are  also  needed  for 
Adjust  and  Operational  Checkout  of  components  and  the  3ystem. 
Therefore,  each  page  prepared  by  the  writer  will  be  used  in  several 
activities  (Figure  4-3). 


Subtitles  should  be  provided  for  these  procedures 


MAJOR  WRITING  CONVENTIONS 


A.  INTRODUCTION 


All  of  the  preparation  data  and  basic  concepts  of  the  writing  style 
have  previously  been  introduced.  The  next  major  topic  for  discussion 
is  the  writing  of  the  activity. 


B.  RECURRING  ACTIONS 


Occasions  arise  when  a  task  must  be  repeated.  The  basic  approach 
is  to  train  the  technician  to  perform  the  task  the  first  time  it  occurs 
and  thereafter  to  simply  refer  to  the  task.  This  requires  a  descrip¬ 
tive  title  for  the  task,  e.  g. ,  take  station  bearing,  check  doppler, 
lock-on,  etc.  The  approach  also  requires  presentation  of  information 
concisely  to  facilitate  retention.  However,  there  are  conditions  which 
must  be  met  before  the  repeated  task  approach  can  be  used: 


The  task  must  in  no  way  involve  danger  to  the  technician 


or  the  equipment 


b.  Sequence  of  steps  (a  maximum  of  4)  within  the  task  must 


not  change 


The  task  must  be  repeated  at  least  once 


d.  Not  more  than  4  tasks  or  7  steps  may  intervene  between 
presentations  of  the  task. 


If  numerical  references  or  tolerances  are  involved*  they 


must  be  repeated 


The  ground  rules  for  writing  such  tasks  to  be  repeated  are  as  follows 


«.  Select  a  descriptive  title  for  the  task  (e.g 


check  doppler 


lock -on) 


b.  Provide  a  buef  description  (25  words  or  less)  of  what  the 
technician  is  supposed  to  do  and  how  the  equipment  responds.  This 
should  be  in  the  form  of  a  Note  which  precedes  the  task  the  first  time 
it  is  written.  This  is  called  a  Training  Note. 


An  example  of  a  Training  Note  follows 


NOTE 


Doppler  Lock-on  is  indicated  when  indicator 
light  goes  out  after  ground  speed  is  selected 
on  simulator. 

1.  Set  SIMULATOR  GROUND  SPEED 
selector  to  200  knots.  Check  that  Lock -on 
occurs  within  30  seconds. 

2.  Check  for  Lock-on  within  30  seconds 
at  each  of  4  other  ground  speeds:  240  knots, 
280  knots,  320  knots,  and  400  knots. 


To  repeat  this  entire  task  at  a  later  time,  simply  write  a  single  step 
task  using  the  descriptive  title: 


1.  Perform  doppler  lock-on  check 


Obviously,  some  judgment  has  to  be  exercised  in  deciding  when  to 
employ  a  T raiding  Note  based  upon  whether  a  task  is  very  complex  or 
repeated  often  enough  to  make  it  worthwhile. 


While  the  "repeated  tasks"  convention  was  for  the  efficient  repetition 
of  a  task,  the  repeated  sequence  convention  applies  when  a  group  of 
tasks  is  repeated.  The  primary  reason  for  the  repeated  sequence  is 
that  many  of  the  systems  are  parallel  on  the  two  sides  of  the  aircraft 
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(An  example  would  be  the  right  main  landing  gear  versus  the  left  main 
landing  gear,  the  pilot's  control  cables  versus  the  copilot's  control 
cables,  etc.).  Each  side  frequently  requires  identical  treatment. 
Certain  conditions  must  be  met  before  a  repeated  sequence  can  be 
used: 


Two  or  more  tasks  must  be  repeated  in  sequence. 

If  reference  information  is  used,  the  same  reference  must 
hold  true  for  each  repeat. 

The  tasks  must  be  identical  except  a  different  control  or  dis¬ 
play  within  the  same  set  may  be  used  (e.g. ,  the  set  of  controls 
associated  with  each  ADF  control  panel). 


The  approach  essentially  is  to  provide  an  explanatory  page  at  the 
beginning  of  the  sequence  which  shows  the  controls  and  displays  to 
be  used,  the  set  within  which  an  individual  control  or  display  exists, 
the  nomenclature  used  to  refer  to  a  set,  and  the  location  of  the  sets. 
(For  instance,  the  pictorial  on  this  frame  would  show  the  four  ADF 
control  panels  within  the  flight  station,  labeled  by  name.  See  Figure 
5-1). 


Write  the  tasks  non-specifically.  Individual  controls  and  displays 
cannot  be  identified  in  the  te;rt  --  only  the  set  can  be  identified;  e.  g. 
compass  rather  than  pilot's  or  copilot's  compass.  If  the  technician 
should  first  attend  to  a  certain  set  or  to  sets  in  some  order  not 
determined  by  other  tasks,  explanation  should  be  provided  in  a  Note 


The  use  of  repeated  sequence  pages  is  usually  confined  to  Operational 
Checkouts  and  Adjust  activities  rather  than  Remove  and  Installs,  for 
obvious  reasons.  At  the  end  of  the  page  (or  pages  if  necessary),  he 
will  continue  with  the  activity  by  going  on  to  the  next  page.  This  is 
what  happens  the  first  time  around.  The  second  time  around,  if  the 
repeated  sequence  began  on  page  6,  a  Note  will  be  supplied  at  the 
appropriate  point  in  activity  (say  page  15).  This  Note  will  essentially 
say,  "Go  to  page  6  for  checkout  of  navigator's  ADF  control  panel. " 
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The  technician  goes  to  page  6  and  completes  the  tasks  Tor  the  navi~ 
gator's  ADF  control  panel.  How  does  he  get  back  to  page  IS  if  he 
does  not  recall  the  number? 


A  Note  should  appear  at  the  end  of  the  repeated  sequence  which  says, 
"If  this  page  was  performed  for  Pilot's  ADF  Control  Panel,  continue 
to  next  page.  If  performed  for  Navigator's  Panel,  go  to  page  16." 

This,  "go  to"  convention  allows  the  writer  an  efficient  way  to  move 
the  reader  back  and  forth  within  the  activity  without  getting  lost  and 
without  any  confusion.  This  technique  is  also  referred  to  as  the 
"branching"  convention. 


Figure  5-2  is  such  an  example.  The  technician  is  told  to  repeat 
certain  pages  for  all  panels  but  is  given  a  "way  out"  if  he  has  already 
done  so. 

C.  ACTIVITIES  -  GENERAL 


1. 


Remove  Activities 


After  the  writer  has  reviewed  the  output  of  the  planning  function,  to 
familiarize  himself  with  the  tasks  required  to  perform  the  activity 
he  should  next  determine  where  natural  breaks  occur  in  the  activity. 
Breaks  are  of  two  types:  1)  movement  to  a  different  location,  2) 
moveme'-'  within  a  location  in  both  geometric  orientation  and/or 
among  ware  items  involved.  Such  breaks  establish  requirements 
for  locator  pictures  (i.  e.t  those  relating  the  equipment  to  a  larger 
unit  of  the  aircraft  which  the  technician  already  knows). 


Locators  must  be  selected  for  each  major  location.  The  pictorial 
used  must  show  the  item  as  the  technician  would  see  it.  If  it  is  not 
obvious  how  to  gain  access,  to  the  location  (e.  g. ,  inside  the  vertical 
stabilizer  of  a  large  transport  aircraft),  it  is  necessary  to  include 
an  explanatory  note  or  a  set  of  tasks  with  complete  pictorials  to 
explain  how  to  gain  access  to  the  location. 
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Figure  5-2  Example  of  Frame  Branching 


Repeat  checks  ? 


When  an  activity  requires  an  assistant  to  complete  the  action,  instruc¬ 
tions  for  that  person  must  be  delivered  via  the  primary  technician. 
Therefore,  the  instructions  should  be  clear  and  simple.  If  the  in¬ 
structions  aro  detailed  and  complicated,  the  activity  should  be  treated 
as  a  multi-man  activity  which  will  be  discusped  later  in  this  document. 

The  appropriate  subtitles  for  each  break  in  the  activity  based  upon 
changes  in  location,  changes  in  orientation  and  different  hardware 
items  being  dealt  with  must  be  identified. 

When  writing  the  Remove  activity,  the  items  to  be  removed  must  be 
specifically  named  in  the  order  of  their  removal.  If  more  than  one 
item  of  a  given  type  <e.  g.,  washers)  is  removed,  the  number  must  be 
specified.  Any  item  that  must  be  installed  in  a  particular  manner 
must  be  labeled  prior  to  removal.  Check  whether  it  is  possible  that: 

The  part  can  be  installed  backward  or  upside-down, 
it  can  be  installed  in  the  wrong  order, 
it  can  be  installed  in  the  wrong  place. 

When  the  number  of  parts  to  be  removed  in  a  given  task  exceeds  three, 
the  listing  convention  should  be  used.  For  example: 

1.  Remove  the  following  from  attach  bolt: 

Cotter  pin 
Nut 

Washers 

Spacer 

or: 

4.  Slide  holt  out  of  housing  and  catch  the  following 
parts: 

Washer,  AN  04d617 

Spacer 

Bushing 

2  washers,  AN706b714 
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If  small  parts  differ  and  should  be  installed  in  a  special  order,  they 
must  be  labeled  in  the  order  in  which  they  were  removed. 


If  items  removed  look  similar,  but  are  different  in  some  ways  (e.  g. 
washers  differing  only  slightly  in  thickness)  the  following  procedure 
must  be  employed: 


Use  the  listing  convention, 

Identify  the  pt.rt  in  text, 

Call  out  the  pert,  including  the  number,  in  the  pictorials 


Shims  which  are  removed  may  have  to  be  numbered  so  that  the  prpper 
thickness  is  obtained  during  the  installation;  items  removed  must  be 
called  out  on  the  pictorial,  subject  to  the  following: 

Common  items  readily  recognizable  in  a  pictorial  (e.  g. , 
cotter  pins,  nuts,  washera,  etc. )  need  only  be  called 
out  if  they  are  somehow  unique  or  require  special 
handling  which  would  be  mentioned  in  the  iext. 


Install  Activities 


Most  of  the  same  guidelines  indicated  for  the  Remove  are  employed 
in  the  Install  portion  of  the  activity.  That  is,  the  activity  should  be 
checked  for  major  natural  breaks  and  locators  selected  on  that  basis 
It  should  be  noted  that  the  individual  who  does  the  Install  may  not  be 
the  same  individual  who  does  the  Remove.  Therefore,  a  major 
locator  picture  at  the  start  of  the  Install  must  be  employed  so  he  can 
find  the  location  where  the  item  must  be  installed. 


Any  time  labels  were  placed  on  equipment  during  the  Remove  portion 
they  must  be  referred  to  <e.  g. ,  "connect  five  hydraulic  lines  to  ports 
as  labeled",  or  "match  labels  on  wires  and  terminal  lugs").  Tasks 
must  be  included  at  the  end  of  Install  to  remove  such  labels. 


If  a  set  of  items  could  appear  similar  to  the  technician  when  they  are 
in  fact  different  (e.g. ,  in  thickness),  then  the  following  should  be  don 
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install  all  parts  up  to  the  one  of  interest  {the  different  one);  treat  it 
in  a  separate  task,  calling  out  its  distinguishing  characteristic  (e.g., 
the  thicker  or  larger  of  the  two  washers)  whenever  possible.  When 
it  is  not  possible  to  distinguish  because  tha  difference  in  the  character¬ 
istics  is  too  small  for  easy  perceptual  discrimination,  include  any 
part  number  or  dimans ional  information  as  a  means  of  distinguishing. 

Primarily  during  Remove  and  Install  activities,  it  is  common  that 
access  panels,  doors,  retainers  and  things  of  a  similar  nature  be 
removed  so  that  maintenance  can  occur.  It  is  not  practical  to  re¬ 
place  them  until  after  the  Operational  Checkout,  for  the  malfunction 
nay  r.ot  truly  have  been  resolved,  in  which  case  access  may  still  be 
required. 

Therefore,  a  separate  activity  is  written  for  each  major  system.  It 
contains  tasks  to  close  whatever  could  have  been  opened  during  any 
one  of  the  Remove  or  Adjust  activities  for  a  given  system.  The 
activity  is  broken  down  into  sets  of  button-up  tasks  based  upon  each 
Remove  and  Adjust  activity.  (The  technician  would  need  to  know  what 
Remove  or  Adjust  activity  had  been  carried  out  on  the  system  prior 
to  the  aircraft  achieving  an  operational  state. )  The  need  for  activities 
of  this  kind  is  determined  by  maintenance  policies  of  the  using  organi¬ 
zation. 

In  the  PIMO  procedures,  only  two  button-up  activities  were  done-These 
were  to  apply  and  cure  aerodynamic  sealant  on  mating  surfaces  of 
certain  types  of  antennas.  The  curing  time  is  approximately  twelve 
hours,  so  it  is  not  applied  during  the  installation  of  the  antenna  but 
rather  after  an  Operational  Checkout  is  performed  to  see  that  the 
antenna  is  operating  within  tolerance. 

Ano*her  way  of  handling  a  button-up  activity  would  be  to  integrate  it 
with  the  Operational  Checkout  of  a  system.  This  can  be  done  if  not 
too  many  button-up  tasks  for  too  wide  a  variety  of  end  items  are 
involved. 
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3.  Adjust  Activities 


Adjust  activities  can  be  for  a  given  component  or  for  an  entire  system. 
For  instance,  the  rudder  trim  actuator  in  the  C-141A  is  by  itself  an 
adjustable  component,  yet  it  is  part  of  the  rudder  control  system. 

Some  adjust  activities  involve  something  more  than  the  adjustment  of 
an  individual  component,  yet  not  as  much  as  the  adjustment  of  the 
entire  system.  The  general  area  of  flight  control  systems  is  a  good 
example.  Aileron  cabling,  torque  tubes,  power  actuators,  etc., 
extend  through  both  wings.  They  are  divided  into  n  aeries  of  seg¬ 
ments,  or  groups  of  component;.’:  Each  segment  is  designed  to  be 
adjusted  as  an  entity.  The  sequential  adjustment  of  all  segments 
yields  a  total  system  adjustment. 

All  sections  of  a  system  rarely  need  to  be  adjusted  at  one  time.  The 
technician  will  want  to,  and  it  is  important  for  him  to  be  able  to,  do 
the  least  work  possible  to  bring  the  total  system  back  into  adjustment. 
The  Adjust  activity  for  some  aircraft  systems  can  be  segmented  so 
that  the  technician  does  not  have  to  go  through  all  the  tasks  for  the 
entire  system  adjust,  when  in  reality  he  only  need  adjust  a  given 
component  group. 

Figure  5-3  presents  a  sample  input  conditions  page  showing  the  modi¬ 
fications  required  when  an  Adjust  activity  is  segmented.  The  most 
important  change  is  noted  in  the  last  Note.  Each  segment  is  specified 
by  name  with  the  starting  page  reference.  The  output  of  an  earlier 
troubleshooting  function  would  have  been  to  specify  (if  the  malfunction 
is  due  to  an  adjustment  problem)  which  section  needs  to  be  adjusted. 
The  technician  could  enter  the  Adjust  activity  in  one  other  way,  as 
a  result  of  having  installed  a  new  component. 

The  Adjust  of  a  single  component  can  probably  be  handled  in  a  sepa¬ 
rate  activity  or  a  combined  activity  if  it  must  be  done  during  the 
installation  or  immediately  at  the  end  of  installation.  This  becomes 


Figure  5-3  Example  of  Input  Conditions  Page 


somewhat  judgmental  depending  ujon  whether  there  would  be  a  need 
to  adjust  it  independent  of  installation.  In  any  event,  all  components 
adjustable  within  a  system  should  be  in  one  "system  adjust"  activity. 
A  redundant  activity  for  adjusting  a  component  can  be  combined  with 
a  Remove  and  Install  so  the  technician  will  not  have  to  find  it  in  the 
system  adjust. 


It  was  determined  that  for  some  systems  (notably  the  flight  control 
system)  the  initial  preparation  (e.g. ,  de-energizing,  depressurizing) 
was  a  common  precursor  to  the  .-idjust  of  any  segment.  Therefore, 
for  the  ailerons,  rudder,  spoilers,  wing  flaps,  etc.,  the  activities 
were  broken  into  two  parts.  The  first  part  was  a  "prepare  for  Adjust"; 
the  second  part  was  the  Adjust  procedures  for  segments.  The  "prepare 
for"  accomplishes  such  things  as  opening  and  labeling  the  system's 
circuit  breakers,  inserting  rig  pins  into  various  input  quadrants  to 
provide  a  reference  point  for  adjustment,  etc. 


Notice  in  Figure  5-4  that  the  first  four  entries  on  the  list  following 
the  narrative  paragraph  are  training  pages.  Each  one  of  these  jobs 
covered  by  the  training  page  occurs  quite  frequently.  Therefore,  it 
is  simpler  to  produce  a  training  page  which  the  man  is  able  to  refer 
ence  or  to  learn  the  first  time  around  as  he  works  his  way  through 
the  activity.  Figure  5-5  is  on  such  a  paga.  Its  application  in  any 
extensive  way  is  not  desirable,  for  it  is  incompatible  with  the  job 
guide  concept. 


At  the  end  of  each  segment,  the  reader  is  branched  to  a  specific  page 
by  a  note.  That  page  contains  tasks  for  "undoing"  what  was  performed 
during  the  "prepare  for"  activity.  Figure  5-5  is  an  example  of  a 
terminal  page  (in  the  rudder  system  Adjust  activity)  which  an  individ¬ 
ual  performing  any  segment  would  be  referenced  to  in  order  to  " 
out"  of  the  activity.  This  page  would  contain  an  output  condition 
requiring  that  the  Operational  Checkout  now  be  accomplished. 
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Figure  5-4  Example  of  Training  Entries 


Figure  P-5  Example  of  Termination  Page 


4 .  Operational  Checkout 

The  preparation  of  Operational  Checkout  activities  enjoys  many 
commonalities  with  that  of  Adjust  activities.  For  instance,  in  some 
cases,  the  segmentation  concept  holds  true  for  Operational  Check¬ 
outs  as  well. 

During  the  planning  function,  it  may  be  possible  to  obtain  design  data 
and  arrange  it  so  as  to  achieve  segmentation  of  Operational  Checkouts. 
If  an  Operational  Checkout  can  be  segmented,  by  virtue  of  the  equip¬ 
ment  design  and  if  the  complexity  of  the  equipment  warrants  it,  then 
this  segmentation  is  a  result  of  the  operation  of  a  Maintenance  Depen" 
dency  Chart.  Such  a  chart  is  a  troubleshooting  tool  described  in  a 
companion  report.  The  troubleshooting  procedure  should  be  identical 
with  the  Operational  Checkout  procedures;  however,  use  of  the  Main¬ 
tenance  Dependency  Chart  and  ether  troubleshooting  aids  as  described, 
requires  a  more  experienced  technician.  For  this  reason.  Operational 
Checkouts  must  be  written  in  the  job  guide  configuration  so  that  less 
experienced  personnel  can  perform  them. 

If  Maintenance  Dependency  Charts  are  not  used  for  presenting  trouble- 
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shooting  information,  then  the  decision  to  segment  Operational  Check¬ 
outs  will  require  a  trade-off.  One  should  consider  the  availability  of 
design  data  in  a  form  suitable  for  segmentation,  together  with  the 
amount  of  effort  required  to  translate  it  into  segments  when  contrasted 
with  the  time  taken  by  the  technician  to  go  through  an  entire  Opera¬ 
tional  Checkout. 

Without  the  proper  engineering  data,  it  becomes  extremely  difficult 
to  plan  a  segmented  Operational  Checkout  (much  less  write  it).  If 
the  PIMO  Job  Guide  concept  is  being  used  to  reformat  technical 
orders  for  an  existing  system,  information  as  to  how  Operational 
Checkouts  can  be  segmented  would  be  available  from  experienced 
maintenance  technicians. 
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The  Operational  Checkout,  in  terms  of  entries  on  the  input  condition 
pages,  could  be  written  in  a  fashion  similar  to  that  of  segmented 
Adjust  activity.  Also  a  "prepare  for  Operational  Checkout"  division 
may  be  possible,  depending  upon  the  type  and  number  of  commonalities 
between  segments. 


As  with  the  Adjust,  the  applicable  IPB  section  of  the  input  condition 
is  not  appropriate  —  since  the  major  use  of  this  is  to  assist  the 
technician  in  finding  the  part  number.  Nothing  will  be  replaced,  so 
the  part  number  is  irrelevant. 


The  Operational  Checkout  activity  requires  that  the  system  be  ener 
gized  and/or  pressurized  so  that  the  system  to  be  checked  has  all 
necessary  inputs  to  allow  it  to  operate  within  tolerance. 


At  the  end  of  the  Operational  Checkout,  write  tasks  to  open  the  circuit 
breakers  which  were  closed  at  the  start,  and  remove  the  circuit 
breaker  labels  and  any  other  "maintenance  in  progress  tags". 


D.  ACTIVITIES  -  SPECIFICS 


Multi-Man  Activities 


The  PIMO  writing  convention  for  preparing  multi-man  activities  is 
quite  different  than  currently  used  in  technical  orders.  PIMO  recog¬ 
nizes  that  each  man  is  physically  apart  from  the  other  and  is  perfor¬ 
ming  totally  different  tasks.  Therefore,  the  convention  is  to  write  a 
separate  set  of  procedures  for  each  man,  but  package  both  sets  in  the 
same  activity.  Man  A  never  reads  the  instructions  for  Man  B  and 
vice  versa. 


Writing  a  multi-man  activity  is  probably  the  most  difficult  of  all 
because  it  requires  keeping  a  record  of: 

who  is  doing  what  at  the  moment, 
the  inter -man  dependencies,  and 
their  individual  information  needs. 


The  most  effective  way  to  write  a  multi-man  activity  is  to  take  the 
list  of  tasks  for  each  man  (from  the  output  of  the  planning  function) 
and  place  them  side  by  side.  Read  them  both  alternately  and  make 
notations  in  each  one  as  to  who  must  stop  at  a  given  moment  and  who 
must  report  to  the  otl  <sr.  Once  this  process  is  completed,  it  is 
possible  to  begin  writing  the  tasks  for  each  man.  Both  men  must  be 
considered  as  to  their  needs  on  the  job  and  ths  relation  of  one  man 
to  the  other  in  both  performance  and  communication. 

The  ground  rule  used  is  that  Man  A  is  the  individual  who  is  most 
forward  in  the  aircraft,  during  the  maintenance. 

The  procedures  for  Man  A  are  presented  first  in  the  activity,  after 
the  input  conditions.  Man  B's  activity  is  inserted  at  the  conclusion 
of  Man  A 's  activity;  For  instance,  after  the  input  conditions,  ManA's 
instructions  may  take  up  the  first  ten  pages.  Therefore,  Man  B  would 
begin  on  page  twelve  and  continue  through  the  remainder  of  the  activity. 
Since  Man  A  is  normally  in  the  flight  station,  it  is  his  job  to  actuate 
circuit  breakers  and  depressurize  or  pressurize  hydraulic  systems 
in  preparation  for  the  maintenance. 

Several  times  during  the  activity,  what  one  man  does  may  affect  either 
the  performance  or  the  safety  of  the  other.  In  some  cases,  it  is  a 
requirement  that  one  man  perform  some  job  before  the  other  man  can 
continue.  The  method  for  ensuring  a  smooth  flow  of  work  utilizing 
both  men  simultaneously  is  described  in  the  following  paragraphs. 

The  writer  can  have  them  communicate  by  employing  special  notes 
aud  requests  to  communicate  integrated  into  tasks.  If  Man  B  cannot 
begin  his  effort  until  Man  A  de-energizes  and  depressurizes,  then 
the  first  thing  Man  B  reads  on  the  first  frame  of  his  instructions  is 
a  Note  which  would  say  this: 


NOTE 


Do  not  begin  until  Man  A  reports  system 
de-energized  and  hydraulic  system  No.  2 
depressurized. 

The  key  point  is  the  report  which  Man  A  provides  to  Man  B.  A  task 
is  provided  subsequent  to  the  de-energization  and  depressurization 
tasks,  e.g.,  "Report  to  Man  B  that  system  has  been  de-energized 
and  hydraulic  system  No.  2  depressurized."  Therefore,  Man  B 
would  wait  and  do  no  work  until  Man  A  has  opened  the  correct  circuit 
breakers,  has  depressurized  the  hydraulic  system  and  reports  com¬ 
pletion  of  these  tasks  to  him.  If  no  Note  is  provided  to  either  man, 
then  he  can  begin  and  continue,  working  independently  of  the  other 
man  with  no  requirements  for  communication  until  he  comes  to  such 
a  Note  or  task. 

Figure  5-6  shows  both  text  portions  for  Man  A  and  Man  B  and  provides 
an  example  of  the  dependency  of  one  man  upon  another.  It  iz  also 
typical  of  the  way  notes  and  tasks  are  written  to  effect  direct  communi¬ 
cation  between  technicians. 

The  input  conditions  for  a  multi-man  activity  differ  slightly  from  those 
of  any  other  activity,,  The  following  is  a  discussion  of  those  portions 
of  the  input  conditions  which  differ. 

Special  Tools  and  Test  Equipment 

Indicate  special  tools  required  for  each  man. 

If  only  one  special  tool  is  required  and  it  is  to  be 
used  by  Man  B,  then  write  the  following: 


Man  B: 

Torque  wrench,  calibrated  in  inch  pounds. 


Figure  5-8  Example  of  Two-Man  Activity 


>  ■*  «ii  AM 


A  Note  at  the  end  of  every  input  conditions  should  identify  the  division 
of  labor  between  Man  A  and  B  with  respect  to  the  preparation  (e.  g. , 
energization  and  depressurization)  and  the  actual  maintenance  itself. 
Figure  5-8  shows  an  example  of  the  way  in  which  this  Note  should  be 
written  for  a  typical  Man  A  -  Man  B  activity.  Notice  that  in  a  multi¬ 
man  activity,  the  Note  is  broken  down  by  individual,  whereas  in  a 
one-man  activity,  the  Note  is  broken  down  by  the  major  function  he 
performs).  In  the  Man  A  -  Man  B  situation  the  highest  level  break¬ 
down  is  by  man,  and  the  duties  are  broken  down  in  detail  with  page 
references.  Both  Man  A  and  Man  3  must  first  read  the  input  condi¬ 
tions,  for  they  contain  information  for  each.  Subsequently,  Man  B 
can  flip  over  the  proper  page  to  begin  his  work. 


Combined  A  ctivities 


As  indicated  earlier  in  this  document,  it  is  occasionally  most  efficient 
to  combine  various  activities  into  one  package,  due  primarily  to  the 
fact  that: 


a.  One  maintenance  activity  (e.g 
itil  another  activity  is  performed  (e.g.. 


be  completed 


b.  The  activities  are  always  done  in  a  certain  sequence  and 
one  of  them  is  only  performed  after  a  specific  preceding  one  has  been 
accomplished  (e.g..  Operational  Checkout  of  a  component  after  it  has 
been  installed). 


There  is  no  reason  to  fore--  the  technician  to  go  to  a  separate  activity 
when  it  can  be  combined  with  one  which  dictates  its  use. 


It  must  be  made  clear  here  that  each  activity  is  by  definition  a  set  of 
instructions  and  pictorials  relevant  to  a  specified  maintenance  function 


(e.g.  ,  Operational  Checkout,  Remove,  Install,  etc.).  The  PIMO 
convention  is  that  each  time  instructions  and  pictorials  are  presented 
for  a  separate  maintenance  function,  a  new  page  must  be  used.  This 
is  true  even  if  there  is  only  one  task  for  a  given  maintenance  function 


Combined  activities  require  input  conditions  to  be  modified  in  certain 
ways.  If  certain  specific  tools  and  test  equipment  or  supplies  are 
needed  for  a  given  function  withL  the  activity  package,  then  they  can 
be  broken  by  maintenance  function.  An  example  follows  for  a  case 
with  a  combined  Remove  and  Install  activity; 


Supplies 
For  Remove; 


Alaphatic  Naptha,  TX-493 


For  Install 


Engine  Oil,  752-3931 
Oil  Container 


The  Personnel  Required  Section  is  organized  by  maintenance  function. 
The  Note  at  the  end  of  the  input  conditions  is  also  organized  by  activity 
with  references  to  the  starting  page  number.  If  a  multi-man  situation 
exists,  it  should  be  broken  down  by  each  man,  and  then  further  broken 
down  by  function. 


The  phrase  "end  of  activity"  tells  the  man  he  has  completed  the  proce¬ 
dures  for  a  given  activity.  It  is  placed  in  the  center  of  the  page  on  the 
text  side  after  the  last  task  of  the  activity.  In  a  combined  activity 
there  may  be  several  maintenance  functions  which  are  being  performed, 
each  of  which  has  a  finish.  Although  the  heading  will  change  at  the  top 
of  the  page  as  the  man  begins  a  new  function,  it  is  made  more  clear 
to  the  reader  that  a  maintenance  function  has  been  completed  by  telling 
him  so  in  the  text.  The  way  in  which  this  is  carried  out  for  a  combined 
activity  (e.g..  Remove,  Install  and  Adjust _ . )  is  to  write  "end  of 


Remove"  after  the  last  Remove  task,  or  "end  of  Install"  after  the  laat 
Install  task,  etc.  However,  after  the  last  maintenance  function  has 
been  carried  out,  END  OF  ACTIVITY  should  be  written  (rather  than 

"end  of  Adjust"),  for,  at  this  point,  the  entire  package  has  been  com- 
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ole  ted.  (See  Figure  5-6). 


Of  course,  the  technician  would  be  trained  to  understand  that  once  one 
of  the  maintenance  functions  in  the  combined  activity  has  been  com¬ 
pleted,  he  should  continue  through  the  remainder  of  the  functions  until 
the  entire  activity  package  has  been  performed. 


One  of  the  primary  reasons  activities  are  combined  is  so  that  cross- 
referencing  can  be  minimized.  This  makes  the  PIMO  procedures 
much  more  usable  by  the  technician,  and  much  more  acceptable. 
However,  it  is  not  cost  effective  to  combine  some  activities.  The 
Operational  Checkout  of  the  entire  system  should  not  be  combined 
with  Remove  -  Install  activities.  This  is  because  a  given  system  may 
have  30  removable  components.  Subsequent  to  removing  any  one  of 
these  and  installing  a  new  one,  it  might  be  necessary  that  an  Adjust 
be  performed  (and  then  practically  always  the  Operational  Checkout). 
If  one  were  to  combine  the  Operational  Checkout  (which  is  usually  a 
relatively  long  activity),  and  occasionally  a  mandatory  Adjust  with  the 
Install  activity  for  each  removable  component,  the  result  would  be  an 
unreasonable  number  of  pages  in  the  manuals. 


Therefore,  system  Adjust  and  system  Operational  Checkout  activities 
are  referenced  at  the  end  of  Install  activities  as  the  next  in  sequence. 
(The  order  of  activities  would  be  one  output  from  the  planning  function. ) 


Output  conditions  are  written  in  the  following  way,  in  the  form  of  a 
task  (priding  END  OF  ACTIVITY): 

e.g. ,  the  following  activities  must  now  be  performed: 

Adjust  Aileron  Control  System 

Operational  Checkout  of  Aileron  Control  System. 


The  output  conditions  could  be  one,  two,  or  more  items.  There  can 
be  several  items  if  Adjust  activities  and  Operational  Checkout  activities 
for  one  or  more  components  in  a  given  system  have  been  written  in  a 
series  of  segments.  (Segmentation  as  a  writing  convention  is  described 
in  another  section. ) 

ACTIVITY  REVIEW 

1.  Three  major  areas  warrant  review. 

a.  Completeness  --  all  input  data  from  planner  should  appear 
in  the  activity. 

t 

b.  Correctness  --  all  numerical  values  and  equipment  nomen¬ 
clature  should  appear  as  given  by  planner. 

c.  Conformity  --  all  writing  should  conform  to  the  specifi¬ 
cations  given  in  this  document. 

d.  Specific  checks  prior  to  final  production  of  activity: 

(1)  Input  Conditions 

Review  activity  counting  the  tags  and  labels  and  various  other  supplies. 
Compare  these  numbers  to  those  values  which  appear  under  supplies 
in  the  Input  Conditions.  Repeat  this  action  for  Special  Tools,  Test 
Equipment,  Personnel  Required,  etc. 

Check  that  prerequisite  equipment  conditions  are  all  specified  explicitly 
and  appropriately. 

Be  sure  all  generally  applicable  Notes,  Cautions,  and  Warnings  have 
been  included  and  are  correct. 

(2)  De-energizaiion/Depressurization 

Check  that  circuit  breakers  are  opened  left-to-right  and  that  callouts 
and  locators  are  arranged  likewise.  No  more  than  four  circuit  break- 
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ers  should  be  listed  in  a  single  task,  and  all  circuit  breaker,  for  a 
given  task  must  be  on  the  same  subpanel.  Be  sure  all  special  prob¬ 
lems,  such  as  the  same  circuit  breakers  or  different  circuit  breakers 
being  in  the  same  or  different  locations  due  to  modifications  between 
aircraft,  have  been  handled  appropriately  and  correctly. 


Check  that  no  more  than  seven  circuit  breakers  are  called  out  on  any 
one  frame.  Check  that  nomenclature  is  consistent  in  each  of  the 
following:  text,  pictorial  (equipment  legend)  and  callout. 


Be  sure  that  the  correct  hydraulic  system(s)  have  been  depressurized 
and  that  the  locators,  switches,  gauges,  panels  and  callouts  are 
correct. 


Maintenance  Procedures 


The  following  check  items  are  those  relevant  to  the  maintenance 
procedures  portion. 


Be  sure  tasks  have  no  more  than  3  steps  and  are  no  longer  than  25 
words.  Check  that  there  are  no  more  than  7  tasks  per  page,  that 
syntax  is  correct  and  preferred  verb  forms  are  used. 


There  should  be  no  more  than  7  callouts  on  the  illustration  and  call 
outs  should  be  short  (three  words  maximum). 


Be  sure  the  listing  convention  is  used  if  applicable,  and  that  it  is 
used  appropriately. 


Check  that  the  appropriate  locator  illustrations  are  used,  (i.e. ,  the 
best  available  from  the  point  of  the  user).  Use  the  locators  only 
once  unless  a  series  of  alternate  locations  occurs  that  may  lead  to 
confusion. 


Labels  should  be  used  wherever  required,  and  tags  are  used  where 


appropriate 


Be  sure  that  technician  notes  or  records  anything  that  must  be  known 
at  a  later  time. 


If  assistants  ere  used,  check  that  the  syntax  is  correct.  That  is, 

"request  the  assistant _ Be  sure  locator  is  provided  assis 

tant  if  needed,  and  that  locator  appears  on  first  page  and  on  first 
page  after  the  input  conditions . 


Check  each  compound  sentence  and  be  sure  that  the  compounding  is 
first  necessary,  then  appropriate.  Check  that  modifiers  are  really 
required,  and  delete  them  if  text  illustration  will  be  clear  without 
them. 


It  is  very  important  that  the  branching  notes  be  checked  to  make  sure 
that  they  refer  to  the  correct  page  (technician  may  become  irretriev¬ 
ably  lost  in  an  activity  if  the  writer  sends  him  to  the  wrong  page). 


In  all  two -man  activities,  be  sure  that  any  notes  telling  one  to  wait 
include  what  he  is  waiting  for,  and  that  all  "report  to"  tasks  include 
the  specific  information  that  the  other  man  needs. 


Check  that  branching  notes  do  not  move  the  technician  backwards 
unless  it  is  necessary  to  repeat  frames.  Be  especially  sure  that  any 
backward  branching  does  not  create  an  endless  loop  (where  the  text 
always  refers  the  technician  to  preceding  frames  only  to  lead  him 
right  back  to  the  same  Note).  Make  the  Note  complete  enough  so 
that  regardless  of  what  he  has  done  or  what  he  has  left  to  do,  the 
alternatives  are  clear  as  to  where  he  should  go  in  the  activity. 


Check  that  each  new  maintenance  function  begins  on  a  new  page 


Check  that  subtitles  for  each  major  portion  of  the  activity  have  been 
used  when  appropriate,  and  that  they  truly  represent  the  content  of 
the  function  summary  form.  Be  sure  that  the  correct  title  is  on 
each  page,  considering  the  maintenance  function  occurring  (Remove 
Install,  Adjust,  etc.)  and  whether  or  not  it  is  a  multi-man  activity. 


In  Install  procedures,  make  certain  that  labels  are  referred  to  in 
performing  the  tasks  if  labels  were  used  during  the  Remove.  Be  s  \re 
labels  were  used  wherever  necessary. 

Be  sure  that  all  parts  removed  during  the  Remove  procedures  are 
installed  by  the  Install  procedures  (with  the  possible  exception  of 
button -up  type  components). 

Check  that  all  tolerances  are  correct  in  both  text  and  illustration. 

Be  sure  that  if  oil  or  fuel  was  drained  for  the  Remove  activity  that 
appropriate  fill  instructions  are  in  the  Install.  Be  sure  that  this 
fill  segment  of  the  activity  is  noted  on  the  input  conditions  and  that 
oil  type  and  quantity  are  provided  in  the  supplies  section. 


APPENDIX 


FORMATTING  VERB  LIST 


In  the  following  list,  each  verb  is  defined  in  terms  of  one  or  more 
meanings  associated  with  aircraft  maintenance.  A  sample  sentence 
has  been  provided  for  each  usage.  A  number  entry  in  the  prefer¬ 
ence  rank  column  indicates  the  standing  of  that  verb  compared  to 
others  with  'he  same  or  similar  meaning  (highest  rank  is  1).  Any 
synonyms  with  which  the  verb  was  ranked  are  listed,  in  terms  of 
their  own  ranking.  If  a  synonym  holds  first  rank,  it  is  underlined. 
Where  necessary',  special  notes  are  also  included.  Lower  ranking 
verbs  can  be  used  when  the  first -ranked  verb  is  particularly 
awkward  or  misleading  in  a  given  statement. 
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II  ABSTRACT 


This  report  describe*  the  latest  phase  In  the  program  to  develop  aad 
eveluete  PIMO  (Preeentetion  of  Information  for  Maintenance  and  Operation); 
4  job  guide  concept  applied  to  maintenance.  Between  August  1888  and  April 
tSsfl,  s  test  was  conducted  at  Charleston  AFB,  South  Csrolina,  to  deter¬ 
mine  the  effectiveness  of  PIMO.  Three  immediate  behaviors!  effects  were 
expected:  1)  reduction  in  maintenance  time,  2)  reduction  in  maintenance 
errors,  and  S)  allow  usage  of  Inexperienced  technicians  vith  no  significant 
penalty.  Experienced  and  inexperienced  Air  Force  technicians  performed 
maintenance  on  C-141A  aircreft  tiling  PIMO  Job  Guides  presented  is  audio¬ 
visual  end  booklet  modes.  Performance  wee  meesured  in  terms  of  time  to 
perform  usd  procedural  errors.  The  performance  wee  compered  with  the 
performance  on  the  seme  jobs  by  e  control  group,  i.e.,  experienced  tech¬ 
nicians  performing  in  the  normal  manner.  The  following  conclusions  were 
drawn  from  the  test  results:  1)  after  Initial  learning  trials,  both  experi¬ 
enced  end  Inexperienced  technicians  using  PIMO  can  perform  error-free 
maintenance  within  the  seme  time  ee  experienced  technicians  performing 
In  the  normal  manner,  2)  inexperienced  technicians  perform  *•  well  as 
experienced  technicians  when  both  use  PIMO,  there  is  nc  significant 
difference  between  audio-visual  and  booklet  modes,  4)  the  users  revealed 
an  overwhelmingly  positive  reaction  to  PIMO,  end  9)  the  performance  im¬ 
provement*  provide  the  capabilities  to  significantly  improve  system  per¬ 
formance  defined  in  terms  of  departure  reliability,  time-in-msintsnancs, 
and  operational  readiness.  This  report  also  presents  a  description  of  the 
recommended  operational  aystem,  apeclflcatlona  and  guideline*  for  PIMO 
format  development,  including  troubleshooting. 
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